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Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


GE major appli 
built for the years yc 
. not just the day you 


Product testing that's rougher than kids. 

Before a major appliance goes into production, it has to pass a 
battery of torture tests. We drop steel balls onto tempered glass 
refrigerator shelves. We open and close the door probably twice as 
much as most people would in 20 years. Because if anything does 
go wrong, we try to have it happen to us, rather than to you. 


A good appliance is built to be seen and not heard. 
That's why we have sound absorption rooms 
where every sound can be isolated and identified. 
If we find any unwanted noise, we redesign the 
machine to eliminate or minimize it before we go 
into production. That's how we tested our Slumber 
Line air conditioners so they'd be ideal for bed- 
room use. In short, the quiet operation of a 
General Electric major appliance is as important 
to us as it 1s to you. 


imagine washing a load of dishes 11,000 times. 
That's only one of the tests we give our 
dishwashers before they're approved for 
production. If it can stand up to this 
treatment in our factory, imagine how it 
will stand up in your home. 


GE gives you Customer Care... Service Every where" 
L is our pledge that wherever you are or goin 

P» the U.S.A., you'll find a qualified 
General Electric serviceman nearby. 
Should you ever need him. 
Good Service...another reason why GE 
is America's*1 major appliance value. 
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WHILE YOU RE 


WARMING UP 
YOUR CAR. 
YOU COULD BE 


YOUR ENGINE. 


WEARING OUT 


You've probably heard many times that you 
should warm up your car engine a little before 
driving off, but alot of people have a tendency to 
overdo it. 

They let the car run while they re having 
their morning coffee and figure that when the 
seat iswarm enough to sit on, the engineis warm 
enough to start traveling. 

It's a very comfortable misleading myth. 
And wed like to explain why. 

When you start cold, extra fuel is delivered 
tothe cylinders because the automatic choke 
provides a rich mixture of gasoline and air. 

The extra gasoline washes some of the 
protective oil off the cylinder walls and piston 
rings. As this continues to happen, you get more 
and more wear on these parts. And the oil in 
your crankcase is diluted with gasoline. 

The right idea is to get the engine up toa 
normal operating temperature as quickly as 
possible, after a brief idle period to assure that 
engine oil pressure is normalized. The automatic 
choke will then turn off and the engine will get 
to a normal, leaner mixture sooner. 

This getting to a normal operating tempera- 
ture is best done by driving. Not by standing still. 

Of course, there are other ways of minimiz- 
ing wear One of them is by choosing the proper 
grade of a high-quality motor oil to put in your 
crankcase. 

We at Gulf take great pride in the quality of 
motor oils we produce. In fact, our top line oils 
are named Gulfpride: If you stop at one of our 
Gulf dealers, he'll be happy to tell you about 
them or anything else you d like to ask about 
your car. 

Or send your questions direct to: Gulf 
Consumer Information, Box 1519- J , Houston, 
Texas 77001. 

You see, at Gulf, we'd like you to learn all 
youd like to know about your car And our 
products.That way we can keep you on the 
road. And us, too. 


GET TO KNOW GULF AND YOU'LL GET TO KNOW YOUR CAR. 


GULF OIL CORPORATION 
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Barracuda Hunt Set with all accessories, 60" 45-Ib. bow. 14.99 
Li'l Ben Target Sets. 25-Ib. 54" bow. 7.77 15-b.48"bow. 4.44 


EEBSCO Famous “33” Rod & Reel Combo 
Dependable spincast performance. Reel has positive on-off anti- 
reverse. With Zebflex 2-pc. glass rod, 125 yds. 10-lb line. .. 15.99 
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Empire, Sport Binoculars MALLORY Disposable Light fit | 
1X35 wide-angle lens shows you 40% more. This handy little pocket flashlight casts a 19" dia. steel rebound rim with adjustable 
area. Center focus, coated optics... 21.88 powerful 250-ft. beam into the darkness. No steel platform, bag and mitts..... 17.99 
7X50 model brings objects 7 times closer. parts to fool with, just re- Joe Frazier gloves, youth to 12 yrs... 7.99 

99c Joe Frazier gloves, 12 to adult..... 9.88 


Big 372-ft. field of view. Case..... 297.99 . place it when power runs out. 


m 
im 


There are 4500 True Value Stores in 50 states. For one near you, 
look under "Hardware'' in the classified Eam- phone directory. 


ies UN ; 10.88 
Daisy Pump Action Repeater BB Gun 


America's favorite! 50-shot spring-force fed. Removable tube, 
silver-like receiver, woodgrain stock 13.88 Bullseye BB .. 79c 


Deluxe Cherry Wood Gun Rack . 


Unique locking bar lets you display guns safely. 4-place felt- 


lined grooves, locking drawer. Hand-rubbed walnut finish. 10.88 


int 


Positively unbreaka- 
ble! All steel case, 
stainless steel liner, 
_plastic-lined insu- 


-——— lated steel cap. Leak- 

The Commander tour da dd 

Great gift for families on the go. The rugged Rechargeable lantern floods area with 6,000 Pt. bottle 12.88 
vinyl case contains 2 qt-size vacuum bottles, candlepower, over 134 hrs. per charge. Re- 


standard and wide-mouth charges from any 120V out- 
8.88 let, with cord. Waterproof. 12.88 


and hinged sandwich box. Set. 


COTTER & COMPANY, Warehouse Distributors, 10095; Member-Owned , Chicago; Cleveland; Dallas; Philadelphia; Los Angeles; Portland, Ore.; Manchester, N.H.; Kansas City; Atlanta serving over 4500 True Value 
Hardware Members who own their stores, set their prices and reserve the right to limit quantities. Prices may vary and are subject to change without notice. Space may prevent some participating True Valüe Hard- 
ware Stores from stocking all items. Most name brands illustrated are also available at many other hardware stores. For honest values and better service . . . shop at a hardware store. Prices expire December 24, 1973, 
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Minolta helps you 


understand courage. —— 


Smile at the challenges of everyday life. All it takes is a sense of 
humor and a responsive camera to see the pictures that are everywhere. 

If you have the insight, a Minolta SR-T could be the camera. This 
is a 35mm reflex you'll be comfortable with from the moment you pick it up. 
It lets you concentrate on the picture, because the viewfinder shows all the 
information needed for correct exposure and focusing. You never have to 
look away from the finder to adjust a Minolta SR-T, so you're ready to catch 
the one photograph that could never be taken again. 

And when subjects call for a different perspective, Minolta SR-T 
cameras accept a complete system of interchangeable lenses, from “‘fish- 
eye” wide angle to super-telephoto. | 

Next time you see the funny side of life, be ready with a Minolta 
SR-T. For more information, visit your photo dealer or write Minolta Corp., 
200 Park Ave. So., N.Y., N.Y.'10003. In Canada: Anglophoto Ltd., P.Q. | 


Minolta SR-T 101/ Minolta SR-T 102 
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When identified by a factory-sealed "M" tag, Minolta 35mm reflex cameras are warranted by Minolta 
Corp. against defects in workmanship and materials for two years from date of purchase, excluding 
user-inflicted damage. The carnera will be serviced at no charge provided it is returned within the war- 
ranty period, postpaid, securely packaged, including $2.00 for mailing, handling and insurance. 
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PS Readers Talk Back 


Where you voice your views ...and the 
editors do the listening 


After installing Solarator, the 
"Black Mattress That Puts Btu's in 
Your Pool" [June] on a wood plat- 
form, 45 degrees to the sun at one 
p.m., we found that water going 
through the unit was six degrees 
warmer than pool water. The in- 
structions say, "one to two gallons 
per minute, no more." We adjusted 
the flow to a gallon per minute. Re- 
sults: 60 gallons per hour, six de- 
grees F warmer. However, in an 
18,000-gallon pool with 10 hours of 
sun at the right angle, Solarator 
would increase the heating of the 
water only 1/5 degree. (The tempera- 
ture in our pool stays between 75- 
80 degrees without any heater.) 
We'd need five units to increase the 
pool temperature one degree. We 
returned the Solarator. 

JOHN H. JANSINGH, Jenison, Mich. 


Author Richard Dav replies: 
“Your figures are correct as far as 
lhev go. But vou stopped computing 
loo soon. That's one-fifth degree per 
day, everv sunny day. It's cumula- 
live. Even in a big pool like vours. 
in a month vour low-level 3000-Btu 
solar output would provide more 
than a five-degree temperature rise 
and no fuel bill. The professors 
who developed the unit recommend 
one unit for every 10,000 gallons of 
pool capacity. Think you returned 
vour unil without giving it a fair 
trial.” 


Protecting inventions 


The article “A New Program to 
Protect Your Invention” [Sept.] 
states that the old tried-and-true 
method of mailing yourself a regis- 
tered letter isn't too much patent 
protection. I agree with this. But 
there are other ways to prove date 
of conception. You can make tape 
recordings relative to the invention, 
take photos and home movies with 
the day's newspaper prominently 
displayed :n them to establish the 
dates of the photos. 

STEVE CONKOVICH, Allentown, Pa. 


VENDRE ecco aces 


. As a person with a few simple 
inventions, I abhor the struggle nec- 
essary to obtain a patent. I view 
the Patent Office itself as an inven- 
tion created to secure each inventor 
his constitutional rights. Yet the ef- 
ficiency with which this is done can- 
not be adequately measured because 
inventors are discouraged by the 
costs and nature of the system. 

Perhaps the new program finds 
little use because the inventors know 
the protection of their inventions 
depends on a multitude of factors; 
money to find and hire the patent 
attorneys to do battle in the Patent 
Office, money to pay the fees and 
searches to secure the patent papers, 
money to hire the lawyers to pro- 
tect the patent in the courts from 
those who are financially stronger. 
Patent justice, like any other form 
of justice, costs money and may 
take years to secure, if ever. 

FRANK PRAVDA, Stillwater, N.Y. 


Reader's wind turbine 


Congratulations for your outstand- 
ing continuing coverage of wind 
power as an alternate source of en- 
ergy [Nov. 72: June and Sept. ‘75 
What's News]. I'm enclosing a pho- 


tograph of a vertical wind turbine 
Ive been using for ten vears to 
pump my water supply. The unit 
has been entirely trouble-free: the 
only attention given it has been to 
grease the bearings twice since in- 
stallation. The outside vanes are 
stationary and direct the wind to 
apply direct thrust to the rotor with 
no back pressure. The maximum 
speed is limited by a hydraulic gov- 
ernor to prevent damage from cen- 
trifugal force in high winds. 

C. L. SWETT, Winnemucca, Nev. 


Hybrid-flywheel car 


Mr. Lindsley's article "Hybrid 
Car: Part-Time Engine + Part- 
Time Flywheel = Full-Time Trans- 
portation" [Aug.] was excellent and 
provided much-needed visibility to a 


practical automobile-propulsion sys- 


Continued 


One of a continuing series. Kemington Kepor [s 
Want magnum performance from your 


standard 2% inc 

What you get out of  , | i 
your shotgun depends on ite 
what you put into it. The | 
shell on the left is a stand- 
ard 2%” long-range load. 
The shell on the right is a 
2%” magnum load (we call 
it our "baby magnum"), 
which delivers more pel- 
lets and a denser pattern at 
longer ranges. Both shells 
fit all standard 2?4" cham- 
bered shotguns. 

Here's what a baby 
magnum can do for you: 
When you load up with 
Remington 2?4" magnum 
shells, you're putting in 
approximately 20% more 
shot than that carried in 
standard 2?4" shells. For 
example, 12 gauge baby 
mags carry 39 more pel- 
lets of #4 shot than stand- 
ard field loads. (5ee chart 
below showing average 
pellet count.) 

You waterfowlers can 
appreciate what a differ- 
ence this can make. More 
shot, of course, means a 
denser pattern at the point 
of impact, and that's when 
the baby magnum earns 
its keep. How many times 
have all of us hunters sat 
in blinds hoping the geese ^ isis ur c — 
would fly a little lower or Standard 2%" 12 Ga. load 
ducks would pass closer? The standard-length magnum will 
increase your effective range by at least ten yards, and that 
can aften mean the difference between a successful hunt and 
being skunked. Pellet count and pattern density are critical to 
your success when 40-yard shots are common and will help 
in reducing cripples, too. 


12 Ga. 
Shot Size 


+ Pellets 
per Ounce 


Remington research and development have modified the 
base wad of the standard 2?4" hull to provide more internal 
volume. Heavier loads need a proportionate increase in pow- 
der for velocity and range. Remington 274” magnums contain 


! Magnum 


chambered shotgun? 


| five more grains of a 

ite p | slower-burning powder, 
Hn | which provides the neces- 
sary power to drive the 
heavier loads while main- 
taining sufficient chamber 
pressure. 

Baby magnums are 
available in 12, 16 and 20 
gauge and in a variety of 
shot sizes as well. (See 
chart below.) The12 gauge 
274" magnum and most 
other Remington shotgun 
shells are loaded with our 
famous "Power Piston" 
one-piece wad to help you 
get all the power you pay 
for. By helping to reduce 
pellet distortion, the 
"Power Piston" wad actu- 
ally puts more shot in your 
pattern than other wads, 
and that will improve any 
hunter's chances. A spe- 
cially designed plastic shot 
protector is used in 16 and 
20 gauge baby magnums 
to allow for maximum pel- 
let count and weight. 

Now, doesn't it make 
sense to carry a supply of 
baby magnums the next 
time you go hunting? 
They're not only an excel- 
lent selection for water- 
fowl,but are recommended 
for pheasants, big western 
grouse and the wily wild turkey. Baby magnums are real 
handy when shooting through heavy foliage, and if you tote 
a side by side or over and under to the field, a wise hunter 
will keep one in the choked barrel for that long second shot. 


Baby magnum 2%" 12 Ga. load 


Baby 


Shell 


Length 
Inches 


Gauges 


Get "Know Your. Ducks", a pocket-size refer- 
ence booklet with illustrations of the 17 ducks 
most frequently found in the North American 
flyways. Printed on waterproof plastic. 3 ANM choy 

Regularly a $2.00 value, it’s yours now for 
only $1.00 and two box tops from any Remington "Express" or “Shur 
Shot" shotgun shell boxes when you send them to Remington Arms 
Company, Inc., Dept. 397, P.O. Box 9500, Bridgeport, Conn. 06602. 


Remington. «n 


Great guns deserve great ammunition. We make both. 


"Remington" and "Power Piston" are trademarks registered in the United States Patent Office. 
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Try the 
Wall Fixers 
from 


UAM 


Americas First 
Name in 
Home Fixup 


Tue & THLE 


CAULK iat, PASTE 
SPACKLING 


compound 


* X * 


DAP KWIK-SEAL®: the all-purpose 
caulk fixer. Stays flexible for lasting 
repairs of hairline cracks in plaster. 
Forms watertight seals for interior 
joints around door and window 
frames, tiled areas, tub, sink and 
shower. White. Takes paint. 


DAP Spackling: the wall fixer. A 
smooth, creamy, ready-mixed vinyl- 
paste compound that patches cracks, 
holes, breaks in plaster, wood. White. 
Fast drying. Ends the bother of mixing 
dry powder patchers. 


DAP Latex Caulk: the joint fixer. 
Flows smooth to fill cracks, joints and 
gaps in siding, around window and 
door frames. Takes paint after two 
hours. Stops air, water and heat leaks. 
Won't stain, blush or bleed through 
any paint, 


A DAP Inc., Dayton, Ohio 45401 
@ Subsidiary of Ptbaght.. Suc. 
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PS Readers Talk Back 


[Continued] 


tem. His unawareness of the exist- 
ence of an operating model is un- 
derstandable since there has been 
little publicity. We've had a working 
vehicle using a 200-pound kinetic- 
energy-storage flywheel for over 
three years. The present model, a 
1971 Camaro utilizing a 57-hp en- 
gine in conjunction with a flywheel, 
has a 35-mpg fuel-consumption rate 
at 50 mph and 25 mpg in stop-and- 
go driving conditions. The car has 
been entered in two clean-air-ve- 
hicle road rallies sponsored by the 
University of North Carolina. A 
company proposal for additional de- 
velopmental work is now under re- 
view by both the Post Office De- 
partment and the National Academy 
of Sciences. 
H. K. MARSHALL, 
Marshall Oil Co., Inc. 
Wake Forest, N.C. 


Pressure-plate gaffe 


In “Say Smokey" [Sept.] there 
is an error. 'The last sentence of the 
answer to P. V. Roberts reads, "Your 
only real fix is a new clutch plate." 
It should read, “Your only real fix 
is a new pressure plate." 

TED FLAXTON, Atlanta, Ga. 


Right you are. 


Gas-burner error 


In your special home heating sec- 
tion "More Heat, Less Fuel" [Oct.], 
you explain how a gas burner works. 
Id like to know how the pilot light 
gets its gas when it's connected in 
line after the main burner valve. 

Fritz AHLER, Twin Lakes, Wis. 


It can'!; an error crept into the 
sketch and the two valves were re- 
versed. Here’s the correct sequence: 


MAIN BURNER VALVE 


SAFETY VALVE 


PILOT LINE 


Heating your home efficiently 


Robert Gannon’s article “Will 
Heat Pumps Make a Comeback?" 
[Oct.] does an excellent job of point- 
ing out the problems and promises 
of heat pumps. However I must point 
out an error in the reference to my 
testimony before the New York Pub- 
lic Service Commission. The resist- 
ance-heated home consumed 2.06 
(not 2.6) times as much fuel as the 
gas home. The comparison was made 
for the New York City area, specif- 
ically, and makes the heat pump 
and resistance heating look somewhat 
worse than the national average be- 


cause Con Edison’s efficiency is low- 
er than the average (25.2 vs. 29.5 
percent). At the national average, 
the resistance-heated home would 
consume about 75 percent more and 
the heat pump 13 percent less fuel 
than the gas-heated home. 
JOHN MOYERS, 
Oak Ridge Nat’l. Lab.—National 
Science Foundation Environmental 
Program, Oak Ridge, Tenn. 


Successful barn 


Enclosed find a photo of the red 
barn I built using plan number 5510. 


I increased the dimensions from 
8-by-12 feet to 10-by-16. Also, in- 
stead of using 1-by-6 siding, I used 
1-by-12. Finally, in place of the slid- 
ing door I used a double-hinged 
door. I might add that Ive never 
built anything larger than a dog- 
house. That’s proof enough that any- 
one who can read these simple plans 
can certainly build the barn. 

A. N. STRICLAND, Florence, Ala. 


Electric cars: breakthrough what? 


I wonder if you'd straighten me 
out on ihe subject of electric cars. 
First, vou tell us in "New Electrics 
Make Performance Breakthroughs" 
[Feb., '71] that they only need a 
20-minute recharge, go 90 mph top 
speed, and make it 300 miles non- 
stop. Then you contradicted your- 
self in “Electric Vehicles Keep On 
Coming” [Apr.]. This article stated 
a top performance of 60 mph, 60 
miles nonstop, “but we still need 
a breakthrough on batteries." 

STEPHEN  Uzzo, 
Dix Hills, N.Y. 


The second article was a straight 
news report of an eleciric-vehicle 
trade show held in San Francisco. 
The cars shown there reflected the 
general state of existing technology 
in the field. As stated in the ar- 
ticle, Robert Aronson, builder of 
the EFP electrics that we reported 
on earlier, did not exhibit his cars 
at the show. 


Want to get something off your chest? 
Write “Readers Talk Back,” 
Popular Science, 380 Madison Ave., 
New York, N.Y. 10017 


BLACK & DECKER 


16" Hedge Trimmer 


Only 24.99 


Takes the work out of hedge trimming 
as it cuts fast and clean. 3 position 
safety switch. Doubly-insulated for pro- 
tection to user. High Black and Decker 
quality! 


A 
C 
E 


14 speed buttons 
plus a flash blend 
button for instant 
on/off blending. 
Glass pitcher with 
removable one 
piece blade assem- 
bly. Available in 
avocado or har- 
vest. Model 73. 
Reg. 24.95. 


Only 19.97 


NORELCO 


Triple-Header 
Shaver 


An electric shaver with 9 closeness-com- 
fort settings. Floating heads follow face 
contours. Pop-up trimmer for sideburns and 
moustache.  Coil-cord and deluxe travel 
wallet included. Model HP1118G. Reg. 37.95 


GILLETTE 


Hot Shave 
System 


Only 


18.88 


Includes Trac Il razor and Foamy shave 
cream. Gives close, comfortable shaving 
because it heats and dispenses aerosol shave 
cream at desired warmth. Also, moist con- 
sistency softens, conditions beard for smooth 
shaving. Reg. 23.99. 


"We go together 
naturally! 


RED DEVIL Qu 


Versatile he | 


Window Tool 


»,-. only 1.52 


Double-duty. 

Get rid of old putty 

with flat-end. Use V-shaped 

end to pack, shape and trim new putty. 

Stainless steel blade. Durable handle. Model 
4044. Reg. 1.78 


DISSTON 


Cordless Electric Grass Shear 


Heavy duty. 3" super-hardened steel blades 
will give your lawn the well-cared-for look. 
Battery charger, blade-guard and safety lock 


included. Model EGS-1. 
Only 18.88 


EVEREADY 


All American Lantern 


Mot only waterproof but it floats! Tough 
case resists oil and grease. Withstands 
temperature extremes. Push-button switch. 
Easy-grip handle. Battery included. Reg. 
5.33 


Only 4.44 


va. S00 M are-wocA 
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SKIL 599 


Multi-Purpose 
Xtra Tool 


Your own handyman! Drills in metal, wood, 
concrete, masonry. Drives and removes 
screws, nuts, bolts. Sharpens tools and has 
many other uses. Adjustable trigger speed 
control gives 0 to 850 rpms. 


Only 49.99 


DEPOSIT THIS COUPON AT ANY ACE STORE 


ist prize—1974 CADILLAC 
2nd prize—1974 MAZDA 


WIN A CADILLAC OR A MAZDA ?rdorize—1974 MAZDA 


ACE HARDWARE CORPORATION 
Chicago. Illinois 60638 


Complete and deposit coupon at any Ace Store before December 10, 1973. 
No purchase required. Facsimile coupon can be used. Fully equipped 
Cadillac Coupe De Ville and fully equipped Mazda Sedans will be awarded 
before December 25, 1973. Not open to contestants where participation 
prohibited. Contest subject to Federal, State & Local Laws and open to 
persons 18 years or older. Prizes not transferable, not refundable or re- 
deemable in cash or cash value and awarded on national basis. (PS 12/73) 


Name 
Address 
City, State & Zip 


Ac DESIDERANS —— BÉ rÉÉLÁÉ— LÁ SÉ m— 


Street Address o oot EE 


City, State & Zip 


answered by mail. 


Me est a EHE 


Replacing an engine 

It seems that everyone knows how 
to put a bigger engine in a car, but 
no one knows what should be done 
to the car when replacing a larger 
engine with a smaller one. 

I have a 1966 Corvette that was 
originally equipped with a 427- 
cubic-inch engine. My problem be- 
gan when I replaced the 427 with a 
327, 350-hp engine. 

The front of my Corvette now sits 
about two inches higher than the 
rear. To correct this condition, dif- 
ferent dealers and speed shops have 
suggested the following: Change the 
front springs, add a leaf to the rear 
transverse spring, jack the rear end, 
and finally, install air shock absorb- 
ers using a higher air pressure in 
the rear shocks. 

No one seems to know whether the 
rear antisway bar that came stock 
with the 427 is beneficial or detri- 
mental when used with a 327. I 
have also been advised to have the 
rear-wheel alignment changed. About 
the only consistent answer I have re- 
ceived is that the larger front anti- 
sway bar is beneficial. 

What do you suggest I do to the 
suspension to gain optimum han- 
dling for everyday use? 'The car is 
equipped with steel-belted radials. 

JESSE H. Dizr, Fort Bliss, Tex. 


Go lo vour friendly Chevy dealer. 
Check with his parts department and 
get a set of springs sold for the small 
engine version. The rear sway bar 
might be a little too big with the 
lighter engine, and vou may have 
rear oversteer. In anv case, with the 
correct springs recheck wheel align- 
ment. The change in weight won‘! 
affect alignment, but the ride height 
will, Sway bars will have to be bal- 
anced—that is, if the car under- 
steers, lighten the front bar and/or 
increase rear bar, or reverse this if 
it oversteers, This applies to anv 
hind of tire. 


Weird oil-loss problem 


My 1972 Pinto has been losing 
about one quart of engine oil every 
1000 miles since the day I bought 
it. Three trips to the dealer have 
not remedied the problem. Valve 
seals were replaced twice, and a 
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“Say, Smoke y-" 


A clinic on cars by America's 
most famous mechanic 


Each month in Popular Science Smokey Yunick answers ques- 
tions on cars—family cars, high-performance jobs, hot rods, 
and racing cars—selected from those sent in by readers. Got 
a problem? Send it to: "Say, Smokey—" ' Popular Science, 380 
Madison Ave. New York, N.Y. 10017. Questions cannot be 
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valve-cover gasket was changed on 
the third visit. The oil loss becomes 
more pronounced at high speeds. 

On a 200-mile trip that was all 
expressway driving, the engine lost 
half a quart of oil. Average speed 
was 50 to 55 mph. The engine looks 
wet around the oil-filler inlet pipe, 
and there seem to be puddles of oil 
in the filler pipe. Speaking to six 
other Pinto owners, I discovered 
that they are experiencing the same 
problem. Ford Motor Company has 
been unable to correct the situation 
or explain the cause. Can you? 

NORMAN EIDER, 
North Brunswick, N.J. 


I have to answer vou in a general 
wav since I don't know personally 
of anv Pinto oil-consumption epi- 
demic. The four biggest causes of 
oil consumption are: leaks (bul 
Ihis doesn’! seem to be vour prob- 
lem); bad cvlinder-bore finish or 
bad rings (an engine blowdown lesi 
usuallv will pin this down): poor 
crankcase ventilation (look carefully 
here—if vour crankcase pressure Is 
above normal, it must be corrected. 
and this would be the area I'd be 
most suspicious about); oil. leaking 
down the valve stems (vou indicat- 
ed this has been worked on, bul if a 
positive fix hasn't been achieved, il 
could still be the trouble). 

High crankcase pressure will make 
otherwise normal engine components 
unable to control the oil properly. 


Blown spark plug 


The day after we returned from a 
400-mile trip, my wife backed our 
1971 Ford Country Squire out of the 
garage, heard a flutter from the 351- 
CID engine, drove about a mile, 
then heard a loud bang. Inspection 
at the nearest gas station showed 
that the left-front spark plug had 
blown completely out of the block. 

I put that plug in myself—tight, 
but not too tight—3000 miles before. 
How could this happen? Could it be 
that the plug cracked from heat and 
spewed out a little bit at a time until 
what was left blew out all at once? 

BERNARD H. GOULD, 
Lake Clarke Shores, Fla. 


I don't have a concrete answer to 
give you. But I've heard of this hap- 
pening before. Apparentlv the in- 
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sulator becomes loose after losing its 
sealing power. Now, whal causes 
this-whether the plug is tightened 
foo light, or improperly made—I 
don't know. But if vou still have the 
bad plug and will send it with a let- 
ter explaining the problem to Ford 
Motor Co., Spark Plug Depi., Room 
E010, Bldg. EEE, 21500 Oakwood 
Blvd., Dearborn, Mich., I believe 
they will answer you. It's my guess 
they would like to see that plug. 


Battery storage 


I recently acquired a good battery 
that I may not need for a year or 
two. How do I store it? The best 
idea I've heard so far is to charge 
it, drain and save the acid, and fill 
the battery with plain (or distilled) 
water to keep the plates from drying 
out and crumbling. 

Ep Huser, New York, N. Y. 


If it has never been charged, I 
think the best way to store a bat- 
tery is dry. Once vou charge a bal- 
tery with liquid I believe the plates 
must be covered with liquid and kepi 
in at least a minimum charge con- 
dition. Anything else is a com- 
promise. I realize I may have opened 
a Pandora's box. But I never d.d 
sav I knew everything. 


Install electronic ignition ? 


I'm thinking of installing an elec- 
tronic capacitive discharge ignition 
system on my ‘69 Mustang to pro- 
long the time between tune-ups. I 
do not always believe everything the 
advertisements claim, so I'm asking 
advice from an expert. 

Do you think solid-state ignition 
improves engine performance? If so, 
how can I determine which system 
is the best buy? 

JOHN REINS, Imperial Beach, Calif. 


CD ignition will do what vou 
think. Most brands of solid-state ig- 
nition work well. Stick to brand 
names and compare prices, includ- 
ing installation charges, to see which 
is cheapest. But I question whether 
vou'll recover vour investment un- 
less vou keep vour car three or four 
vears longer. When vou trade the 
car in, i! would, in my opinion, be 
wise to make sure the next car has 
solid-state ignition. 


Starting problem 


I have a 1967 Ford six-cylinder 
that I bought new. Last summer the 
ignition switch became erratic, some- 
times turning the starting motor on 
and sometimes not. When the start- 
ing motor couldn't be turned on with 
the ignition switch, it could be turned 
on at the solenoid by shorting out 
the switch. I have replaced both 
ends of the ignition switch to no 
avail. When I turn the key on and 
off a few times it sometimes works, 
but usually I have to short out the 
ignition switch by leaving the switch 
on and shorting it out at the sole- 

Continued 


B candid conversation with the men who challenged aniis ipit a 


Nothing causes the blood of 
drivers Roger Mears and 
Ralph Bruning to run faster 
than the thought of racing 
up the side of a mountain 
in off-road competition— 
and coming in first. Both 
did just that at the 5lst 
Pikes Peak Hill Climb. 
Roger, for the second year 
in a row, won in the open 
wheeler class with a win- 
ning time of 12:59. And 
Ralph came within two sec- 
onds of Bobby Unser’s stock 
car record by winning in 
13:42 in a 1970 Chevelle. 
Their comments follow. 
AC: Ralph, the Pikes Peak 
is one of the most grueling 
off-road races going. What 
makes it so tough? 
Bruning: Well, there are 
three things. Altitude— 
you re starting at 8,000 feet 
and climbing to over 14,000 
feet. Then there's the in- 
cline of the road—it gets 
steeper the higher you go. 


(0, 


Ralph Bruning of Lawton, tibias: 
Winner of the stock car event in a 1970 
Chevelle with a winning time of 13:42. 
Just two seconds off Bobby Unser's all- 
time stock car class record. 


And on top of this, you're 
running your engine at con- 
stantly higher RPM's. 

AC: Roger, what type of 
stress does an event like 
this put on an engine? 
Mears: I'll tell you. The 
Pikes Peaks 12 minutes, 
with that constantly increas- 
ing incline, can be a lot 
harder on your engine than 
some events that last hours. 
Your engine and spark plugs 
never have a rest. 
Bruning: I'd like to inter- 
ject. I used the very same 
set of AC Spark Plugs all 
year long, in all my racing, 
and never changed spark 
plugs once. 

AC: You mean you ran that 
same set of ACs in 1972 
that you ran the hill with 
and won in 1973? 
Bruning: Right. Every day 
of practice and time trials. 
And the event itself. 

AC: What did they look like 
when you pulled them out? 


h. j ~. 
Roger Mears of Bakersfield, California. 


inner of his second consecutive Pikes 
Peak Hill Climb. Mears ran in the open 
rc class. His winning time? A quick 


Bruning: They looked good. 
AC: Roger, how about you 
.on what do you gauge a 
spark plug's performance? 
Mears: Getting the job 
done. Nothing else. I’ve ex- 
perimented with both for- 
eign and domestic spark 
plugs, and found that ACs 
really do the job. 
AC: Ralph, could you be 
more specific? 
Bruning: Well, on Pikes 
Peak, we need a spark plug 
that will not foul out under 
severe acceleration and rel- 
atively low RPM. You're go- 
ing through sharp turns, 
where you'll be pouring a 
lot of gasoline in there, and 
you've got to be able to 
come out of a turn when 
you floor it. I mean, these 
plugs have to suffer a lot of 
abuse. I tell you. . . it must 
say something because we 
ran hard with those ACs— 
against a tough field—and 
won! 


AC SPARK PLUG DIVISION OF 
GENERAL MOTORS CORPORATION | 


AC Fire-Ring Spark Plugs . 
starts and a smooth-running engine. Next 


. for quick 


tune-up go with the winner... available 
at more retail outlets than any other 
brand. They can make you a winner, too. 


CHANNELLOCK 


Gives You More In Hand Tools Including 


THE 
HANDIEST 
PLIERS 

OF THEM 
ALL 


Ask any good mechanic. He'll tell you his 
CHANNELLOCK tongue and groovers 

are the handiest pliers he owns. Try one 

. . , you ll agree. A word of caution: be SURE 
you're getting the original, genuine 
CHANNELLOCK. It's the only tongue and 
groove plier with machined, smooth 
working, undercut channels that never jump 
out. Look for the CHANNELLOCK 
trade mark on the handle. 

GET ALL THE FACTS. Send for our 
catalog... yours for the asking. 


MEADVIL LE, PA, 16335 


=—— - ——— — — — aH; x = —— o  —À ——À—— LcHGRGM o lA 


So, event nea getting toward the Dept. BD 
Sh Popular Science Plans 
wiping dis: 380 Madison Ave., New York, NY 10017 


CLOSEOUT 


While they last, get 


the 1973 Popular Science Travel Map (almost 300 
places for science enthusiasts to visit), PLUS 
the giant Rand McNally road atlas (11 by 15 inches, 128 
pages) BOTH FOR ONLY $1. 
The original price of these two pieces was $2.25. 
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"Say, Smokey-"' 
[Continued] 


noid. Got any idea what's causing 
the problem? 

JAMES F. CREIGHTON, 

Toledo, Ohio 


I think you'll find the problem in 
the starter solenoid. What vou call 
shorting out is in [act putting cur- 
rent across the solenoid and jump- 
ing part oj the circuit. There are sev- 
eral other things that could cause 
the trouble inside the starter, and 
I'd recommend you have it pulled 
and looked at completely. If you run 
the starter full of dirt and with worn- 
out brushes, it will cost more to fix 
in the long run. 


Clunking in the rear 


Rear-end trouble—that's my prob- 
lem. I have a 1972 Javelin, 304 en- 
gine with a two-barrel carb. When I 
accelerate to 30 mph and let up on 
the gas pedal I hear a loud clunk 
in the rear. If I step on the gas 
pedal, it clunks again. 

I've had the car back to the dealer 
three times. A factory man looked at 
it and told me that the car was made 
that way. I only have 8000 miles on 
it. Any idea how I can fix it my- 
self? The problem isn't caused bv 
the driveshaft. It's tight. 

R. D. GnirrFITHS, Baltimore, Md. 


Sounds like torque loch where the 
driveshaft is supposed to adjust for 
length when the rear axle travels up 
and down. If that's what it is, there's 
no real answer that works every 
time. Usually, no damage is done. 
As the car gets more use, the prob- 
lem sometimes goes away. But if the 
play and clunking is in the differen- 
Hal, it will shortly. cause vou some 
real trouble. 

Apparently vou don't trust the 
factory rep, so I have two sugges- 
tions: Find a way to try three or 
four cars like vours and compare 
them. Or find another dealer and 
check with his service department 
for an opinion. If they agree it’s 
okay, that gives you pretty good 
odds that nothing is seriously wrong. 

But one thing keeps running 
through my mind: Usually nobody 
makes cars with a built-in clunk. 


Fan-jet in car? 


Some time ago I installed a fiber- 
glass fan blade on my 1964 Chevy 
Impala SS, and now at speeds above 
40 mph there is a loud roar like a 
jet. Can this fan blade cause the 
noise? The exhaust pipes and muf- 
flers are all new and tight, 

Gus A. GREEN, Boron, Calif. 


There's a quick way to find the 
answer, Gus. And it won't cost you 
anything, either. 

Take the fan off—it's not all that 
hard. Now run the car up to 50 mph. 
It won't hurt it, and vou'l have 
your answer. Could save a lot of 
guessing. 


ID TRY OUTA C 
' THEN TAKE IT HOME. 


The only way to find out if 
you really like a career is to try it. 

And we've got a great way for 
you to do just that, and at no expense 
to yourself. In fact, we even pay you a 
nice salary while you learn. 

Auto Repair. Computer 
Programming. Surveying. Finance. 
You name it and the Army Reserve 
has it. Or something close. 

Not every unit can offer you 
every job, but there are hundreds of 
good job-training courses to pick from. 
And the one you want may be open 
right now. 

The place to check is the Army 
Reserve Center nearest you. They'll 
tell you what's open and help you pick 
the career that's best for you. 

And all it takes is a few months. 
You start out with eight weeks basic 
training, then you're off to the career 
school of your choice for your job 
training. 

Then home to a chance to 
sharpen up your newly acquired skill 
at Reserve meetings one weekend a 
month and two weeks during the 
summer at Reserve camp. All with pay. 

By this time, you'll probably 
want to land yourself a full-time job in 
your newly chosen field. And who 
knows where it goes from there. 

But first you have to pick a 
career to try. 

Go ahead. It's on us. 


THE ARMY RESERVE. 
II PAYS TO 
GO IO MEETINGS. 


Interested in more information? Write: 
Army Reserve Opportunities 

P.O. Box 6834 

Philadelphia, Pa. 19132 

Name 


Address 


City 
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Dirt Squirt handles very well in the corners, Hill finds 
out as he zips around a motocross track. He rates this ma- 
Its light weight (185 


chine as a top-notch bike for beginners. 


HODAKA DIRT SQUIRT: 
Great Dirt Bike for Beginners 


It's ready for the rough 
stuff, but docile enough for 
the novice to ride easily 


By RAY HILL 
PHOTOS BY RAY AND MAIREAD HILL 


Spunky little 100cc power plant is 
readily accessible for repairs or adding 
optional equipment. Racing cylinder is 
available to increase engine performance. 


DIRT SQUIRT SPECS 


2-stroke, air-cooled 
gas/oil mix 


Engine l 
Lubricating system ; 
' Displacement ..... 
Bore and stroke ... 
Compression ratio . 
Carburetor ........ 
| Ignition 


98cc 
lh x 50mm 


Mikuni VM20-SH 

flywheel magneto 
with ignition coil 

5-speed, constant- 


Transmission 


mesh i 
' Gear ratios _. .. Ist: 38.94:1 
| . end: 26.49:1 
3rd: 18.90:1 
4th: 13.81:1 
5th: 11.32:1 
Wheelbase ........ 91.18 in. , 
Ground clearance 8.86 in. 
Weight ........... 185 Ibs. dry 
Doo ESO PR? 
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Lers say you've got the urge to go 
trail riding. Got it so bad that you're 
ready to buy a bike. Trouble is, 
you've only ridden a motorcycle 
once, and it was a street bike. What 
do you do? 

Shop around. Compare prices and 
features. And when you do, take a 
look at the machine I just finished 
testing—Hodaka's new Dirt Squirt. 

Dirt Squirt has it all. It brings 
you everything a first off-road bike 
should have: a comfortable low seat 
that lets you easily put both feet on 
the ground for balance in rough 
spots; and a 100cc two-stroke engine 
with a five-speed transmission that 
transmits enough power to the rear 
wheel to let you tackle those steep 
hills with confidence, but not so 
much that you get into serious 
trouble if you forget and crack the 
throttle open when you shouldn't. 


Upswept muffler, high ground clear- 
ance, and distinctive chrome gas tank 


pounds dry) contributes to its quick, 
Just about any advanced riding technique you can think of, 
even a wheelie (inset photo), can be practiced on this bike. 


responsive handling. 


I tested the Dirt Squirt on both 
woodland trails and a motocross 
track. Over rocks, logs, sand, and 
mud I found handling to be first 
rate. The shocks never “bottomed 
out" and the brakes brought me to a 
quick fade-free stop whenever called 
for. 

Another good feature of the Dirt 
Squirt: As your riding skills increase 
and you begin to feel the need for a 
little more performance under the 
gas tank, you don't have to buy 
another motorcycle. Standard parts 
from other Hodaka bikes can be 
bolted on. Lights, a 100cc racing 
cylinder, a longer swing-arm to in- 
crease wheelbase, and bigger tires 
are among items you can buy. 

If you're ready for a first off-road 
motorcycle, you'll be cheating your- 
self if you don't take a hard look 
at the Dirt Squirt. "EH 


of Dirt Squirt (foreground) matches that 
of : pigger Hodakas in WUONGEQURP, 


‘Natural ly erownmentliol. 


"Rich Lan d tobacco taste. 
No harsh, hot taste. 


King or Super King 


+F x E 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. — | S ; me poe ESGOT uu) = KING: 19 mg."tar”, 1.3 mg. nicotine, 
3 IN SUPER KING: 21 mo. tar’, 1.5 mg. nicotine, av. per cigarette, FTC Report FEB. “73. 
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GM improves 
your outlook on life. 


The colonnade roof featured here is shown with an available vinyl top. 


genui nd 
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GENERAL MOTORS - MAKER OF CHEVROLET - PONTIAC * OLDSMOBILE - BUICK - CADILLAC - GMC TRUCKS AND MOTORHOMES - FRIGIDAIRE APPLIANCES 


The improvement is our new colonnade roof, which you'll find on 
many full-size General Motors cars for 1974. We wanted to create a 
look that was both contemporary yet timeless— and built for strength. 
And thanks to thin but strong roof pillars, our new colonnade roof 
gives you more glass area all around and a feeling of spaciousness 
for every passenger. What's more, the roof itself has a double 
construction —two panels of steel with the inner panel acoustically 
perforated to help absorb sound. All this you'll find in our new 
colonnade roof. Ihe hard-to-top top from GM. 


We want you To 
drive what you like 
and like what you drive. 


Look and Listen 


News, comment, and opinion from the world 
of home-entertainment electronics 
By JOHN R. FREE 
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ICs for quadraphonics 


Integrated circuits for decoding 

quadraphonic recordings are start- 
ing to pour off assembly lines. 
They've been expected for some 
time [L&L, July '73], and their 
enormous potential for four-channel 
equipment is already becoming ap- 
parent. You're going to see quadra- 
phonic hardware that's less expen- 
sive, more compact, and more so- 
phisticated. 
7 At the moment, there are three 
leading contenders in the Great 
Quadraphonic Battle: CBS’s SQ- 
matrix system, Sansui’s QS matrix 
technique, and JVC’s discrete CD- 
4 system. Matrix recordings blend 
rear-speaker information into the 
regular stereo channels; CD-4 en- 
coding keeps the rear channels sep- 
arated (discrete) from the stereo 
in front. 

Here are the latest developments 
in quad ICs: 

€ Motorola and Sony are intro- 
ducing three-chip IC sets for de- 
coding SQ records (and broadcasts). 
One of the Motorola chips can be 
used for basic SQ decoding and 
undoubtedly will turn up in most 
mass-market equipment. All three 
chips are needed for so-called “full- 
logic" decoding. With basic SQ de- 
coding, there's minimal sound sepa- 
ration between speakers. Full-logic 
circuits regulate the volume of each 
speaker, making the sound more di- 
rectional and realistic. (Some equip- 
ment has an intermediate circuit 
that boosts separation between front 
and rear speakers.) 

Until now, full-logic circuitry was 
too complex and expensive for most 
hi-fi equipment. One receiver con- 
taining the full-logic circuit is La- 
fayette's LR-4000. Quad enthusiasts 
can buy “black-box” decoders that 
plug into four-channel amplifiers. 
Sony, which adopted CBS’s SQ 
early, makes one of these decoders. 
Their $200-plus SQD-2020 requires 
69 transistors and 84 diodes. I’ve 
learned that next month they’ll mar- 
ket a “less-expensive” full-logic de- 
coder with three ICs, nine tran- 
sistors, and 19 diodes. Motorola's 
three-chip, full-logic ICs should soon 
appear in black-box decoders, too. 
Sherwood's S-7244 reportedly will 
be one of the first receivers to use 
them. 

€ Sansui announced that Hitachi 
is making a three-chip decoder for 
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their Vario-Matrix QS system. Like 
CBS's full-logic, Vario-Matrix is 
a more sophisticated version of basic 
QS circuits in use for some time. 
Vario-Matrix enhances quad sound 
by altering phase relationships of 
audio signals. The sophisticated cir- 
cuit is available in black-box decod- 
ers and some Sansui receivers. Hi- 
tachi’s ICs wil trim production 
costs, making receivers and add-ons 
less expensive. 

è CD-4 chips to decode discrete 
(nonmatrix) records aren’t on the 
market yet. However, Quadracast 
Systems, an early developer, may of- 
fer ICs this spring. Semiconductor 
manufacturers could introduce other 
chips earlier. 

While the CBS and Sansui matrix 
systems have varying levels of decod- 
ing sophistication, CD-4 circuits are 
basically standardized. Some CD- 
4 circuits do the job better than 
others, just as some stereo-decoder 
circuits in FM sets perform better 
than others. 

What about those super all-in-one 
receivers built to decode any quad 
material? Most contain basic SQ and 
QS decoding circuits. As less-expen- 
sive IC black-box decoders are in- 
troduced, some all-in-one receivers 
could be upgraded. But this plug- 
in approach with decoders is just 
what the all-in-one receivers were 
supposed to eliminate. 

It looks as if the new ICs will 
provide fresh ammunition to con- 
tenders in the Great Quadraphonic 
Battle. We'll be seeing quad equip- 
ment with at least three decoding 
switch positions for some time. 


Quad at AES 


I attended a recent skirmish be- 
tween quad contenders at New York's 
Waldorf-Astoria. At the Audio En- 
gineering Society's 46th convention, 
Columbia Records played SQ discs 
through Motorola's three-chip de- 
coder circuits. Sansui demonstrated 
their Vario-Matrix, switching back 
and forth between QS and a four- 
channel tape. The matrix decoders 
provided impressive sound — good 
separation and directionality — but 
couldn't match the extraordinary 
quad "presence" of JVC's units. 
Their latest CD-4 discs created an 
exceptionally live atmosphere in the 
room—as though it was filled with 
musicians. I noticed the presence 
even standing in the doorway. With 


matrix systems, you generally must 
position yourself between speakers 
for an adequate quad effect. 


New video discs 


As Teldec and Philips were intro- 
ducing new versions of their video- 
disc players at September's Berlin 
Trade Fair [see What's New, this 
issue], word came of two more disc 
players under development. 

Wolfgang Bogen Gmbh, a German 
tape-head manufacturer, demonstrat- 
ed a disc recorder/player using a 
modified phonograph turntable. 'The 
discs, coated with chromium-dioxide 
material, spin at 156 rpm (78 rpm 
in future versions) while a new type 
of head records and plays back 
video. The discs, at $4, should hold 
12 minutes of color a side, says 
the developer. 

In France, Thomson CSF showed 
a player that uses a laser-scanned 
transparent disc for up to 20 min- 
utes’ playing time. Philip's system 
[PS, Dec. '72] and the similar MCA 
DiscoVision [L&L, March, Sept. 
"73] use laser-scanned discs with re- 
flective metallic coatings. Teldec's ap- 
proach [PS, Jan. '71] uses discs with 
stylus-decoded microthin grooves. So 
far, no one has set a firm U. S. dis- 
tribution date. 


TV cameras on a chip 


Weaving through laser beams at 
the Electro-Opties "73 exhibition in 
New York, I spotted GE's entry 
into the tubeless TV-camera field. 
Their 10,000-element chip was 
mounted in a case slightly larger 
than a deck of cards. Fairchild re- 
cently introduced a similar pocket- 
size camera [L&L, Nov. 73]. RCA 
also unveiled a 120,000-element chip 
and camera, suitable for standard 
525-line TV. They expect to have 
models that can match vidicon tubes 
in performance shortly. 


Music to listen to equipment by— 
By Arthur Fisher 


Stuck for a Christmas gift? Here 
are some recent disc releases to de- 
light any owner of a stereo rig. 
Some have been reviewed here be- 
fore; most not. All share a state-of- 
the art quality of recorded sound 
that should show off audio equip- 
ment to sensational effect (although 
the recording techniques used may 
not necessarily result in musical 
realism or good balance). This se- 
lection is, of course, an arbitrary 
one, and represents only a fraction 
of the recent releases that might 
have been included. 

The recordings range from solo 
instrumentals to very complex com- 
binations of large chorus and orches- 
tra. The latter make severe demands 
on sound equipment, with distortion 
a particular problem. Orchestral rec- 
ords let you listen for the clean 
sound of massed strings that means 

Continued 


IF YOU"VE NEVER OWNED A CHAIN SAW, 
YOU NEED ALLTHE HELP YOU CAN GET. 


With literally hundreds of Which gives yon greater 
chain saws to choose from, how leverage and a fantastic sense of 
in the world are you supposed power. 
to know which one will end up | | 
being right for you? MON IGT OULD AOUR 

That’s exactly what we at | | 


Homelite had to ask ourselves 
when we set out to design your 
first chain saw. 


We weighed the Homelite 
XL2 in at 7'4 pounds* 

Light enough to make it easy 
to handle. Heavy enough so it 


SHOULD YOUR FIRST CHAIN doesn't feel like a toy. 
SAW HANDLE LITTLE JOBS? 
OR BIG JOBS? HOW CHEAP SHOULD YOUR 
FIRST CHAIN SAW BE? 


Chances are you're going to 
use your chain saw for little 


In designing your first chain 
jobs. Like pruning trees and 


saw, we at Homelite had to 


clearing brush. decide whether to give you an 
And big jobs. Like cutting extremely low price and very 
trees and firewood. little chain saw. Or a lot of chain 


So to make both jobs less like 


jobs, we designed your first both live with. 
chain saw with a separate trigger This will give you an idea of 
for each of them. what we decided: 

For the little jobs, the XL2 Your first chain saw has a 12” 
has a trigger up front. 


guide pat wir 
This lets you get right up on is 
top of your work, when p 
you need really Se pr 
control. M Suri 
And we put a 
second trigger 
in the rear 
for the big 


CL d 


For the Homelite dealer nearest you, check the Yellow Pages under Saws. 


saw and sell it at a price we could 


the same Power-Tip* sprocket 
nose professional loggers use to 
boost their cutting power. 

Your first chain saw has an 
all-weather ignition so that it 
starts when you want it to start. 

Yourfirst chain saw hasan 
automatic chain oiler. 

Your first chain saw hasa 
rugged carbon steel saw chain 
and die cast magnesium housing. 

Andit has all these things at a 
price we think is rather 
irresistible. 

$119.95. 

After all, what would be the 
point of designing your first chain 
saw if we couldn't first lure you 
into buying it. 


HOMELITE XL2 


WITH TWO TRIGGERS. 


A FRONT TRIGGER FOR LITTLE JOBS. 


A BACK TRIGGER FOR BIG JOBS. 


BUY THE XL2 NOW 
AND GET THIS 
CARRYCASE 


Pes  *Lessbarand chain. 


HOMELITE A kaipa] DIVISION -PORT CHESTER, N.Y. 10573 SUGGESTED RETAIL PRICE $119.95. 


extended highs, realistic brasses (as 
in the Bruckner and Hindemith), 
the crisp percussion that means good 
transient response and wide dy- 
namic range. Listen to pop, rock, 
and jazz studio recordings to judge 
stereo image—the Gemini disc is a 
good example. Plucked instruments 
—guitar, harpsichord—are an excel- 
lent test of transients and the high 
end. 'The piano is probably the most 
difficult instrument of all to record 
naturally. And there's nothing like 
a good organ recording to test for 
that last, low octave of clean bass. 

Divertimento in D major, Sere- 
nade in D major—Mozart; Academy 
of St. Martin-in-the Fields directed 
by Neville Marriner. Argo. 

Gemini; Errol Garner, piano and 
harpsichord, with various soloists. 
London. 

Piano Concertos No. 1 and 2, To- 
tentanz—Liszt; Alfred Brendel, pi- 
ano, and London Philharmonic 
Orchestra conducted by Bernard 
Haitink, Philips. 

Overtures—Handel; English Cham- 
ber Orchestra conducted by Ray- 
mond Leppard. Philips. 

Monster Concert (various works 
arranged for 10 pianos and 16 pia- 
nists); Eugene Liszt and others. Co- 
lumbia. 

Dueling Banjos; Earl Scruggs and 
others. Columbia. 


Just pick up this 
movie camera once. 


Reach for that easy-to-handle, professional pistol grip. 
You're holding the Bell & Howell 672/XL low-light camera. 

Just aim it at your subject and our Focus-Matic? feature 
measures the proper distance — at the push of a button. 

No guesswork. No calculating. 

One quick lens setting and sharp, clear movies are yours. 
And what you see in that viewfinder is what you'll see on your 
film. Our exposure indicator will warn you if there's not enough 


light for good movies. 


Look and Listen 
[Continued] 


Music for Harpsichord—Rameau: 
Albert Fuller. Nonesuch. 

Symphonies No. 1 and 9—Shosta- 
kovitch; Orchestre de la Suisse Ro- 
mande conducted by Walter Weller. 
London. 

Farewell Andromeda; John Den- 
ver. RCA. 

Loggins and Messina. Columbia. 

There Goes Rhymin' Simon; Paul 
Simon. Columbia. 

Piano Concerto No. 2—Rachman- 
inoff; Artur Rubinstein, piano, and 
Philadelphia Orchestra conducted by 
Eugene Ormandy. RCA. 

Das Lied von der Erde—Mahler; 
various soloists with Chicago Sym- 
phony Orchestra conducted by Georg 
Solti. London. 

Little Marches by Great Masters 
(Beethoven, etc.); Netherlands Wind 
Ensemble. Philips. 

Songs from the Volga; the Sea 
Gull Cossacks. London. 

Symphony No. 4—Bruckner; Chi- 
cago Symphony Orchestra conduct- 
ed by Daniel Barenboim. Deutsche 
Grammophon. 

Scheherazade — Rimsky - Korsakov; 
London Philharmonic Orchestra con- 
ducted by Bernard Haitink. Philips. 

Mathis der Maler, Concert Music 
for Strings and Brass—Hindemith; 
Boston Symphony Orchestra con- 
ducted by William Steinberg. Deut- 


sche Grammophon. 


And if you aren't hooked already, check the 672/XL'sfast 4 - 


f/1.3 lens and our 2.8-to-1 power zoom control. 

Now you know what we mean when we say that the Bell & 
Howell existing light movie cameras provide a better way to 
take home movies indoors and outdoors. 
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Romeo and Juliet — Prokoffiev; 
London Symphony Orchestra con- 
ducted by Andre Previn. Angel. 

Twenty-four Preludes — Chopin: 
Christoph Eschenbach, piano. Deut- 
sche Grammophon. 

Arp Schnitger Organs in North 
Germany (Bach, Buxtehude, etc.); 
Karl Richter and Albert de Klerk. 
Telefunken. 

Symphony No. 9—Beethoven; var- 
ious soloists with Chicago Symphony 
Orchestra and Chorus conducted by 
Georg Solti. London. 

English Music for Strings (Holst, 
Vaughan Williams, etc.); Academy 
of St. Martin-in-the-Fields conduct- 
ed by Neville Marriner. Angel. 

My Merry-Go-Round; Johnny 
Nash. Epic. 

Chicago VI; Chicago. Columbia. 

The Guitars That Destroyed the 
World; (various rock groups). Co- 
lumbia. 

Paul Horn Inside II; Paul Horn. 
Epic. 

Janis Joplin’s Greatest Hits; Janis 
Joplin. Columbia. 

Battle of the Huns, Mazeppa, Or- 
pheus—Liszt; Los Angeles Philhar- 
monic Orchestra conducted by Zub- 
in Mehta. London. 

Symphony No. 1—Mahler; Am- 
sterdam Concertgebouw Orchestra 
conducted by Bernard Haitink. Phil- 
ips. a: 


The 672/XL 
Movie Camera 


a BELL & HOWELL 


Penney's electric gives 1-1!/? hours of 
mowing on a charge; with 38-inch deck, 
enough for most lawns. Batteries are 


PERSONAL-USE REPORT 


i EE & 


guaranteed for two years, but should last 
five, says Lindsley (above). Charger 
switch (in inset) times automatically. 


A Rugged Electric Rider 


Maybe you've been reading about 
battery-powered tractors and mowers 
and wondering if they’re really any 
good. My feeling, after testing most 
of them, is that the only thing 
wrong with electrics is that not 
enough people know about them. 

Now, J. C. Penney has moved 
the electric mower smack into the 
mass-merchandising world. Their 
Model 1806 looks like and operates 
just like the counterpart engine- 
powered mower. But, like all elec- 
trics, it’s a lot easier on neighbors’ 
ears, and beats the oil, gasoline, 
spark-plug, and starting hassles. 

Penney’s mower takes five hours 
for an 80-percent charge from a 
household outlet, tops off in 12 
hours. A built-in timer cuts the 
charger in briefly once each day. 

The 38-inch deck has two cut- 
ters, each powered by a separate mo- 
tor. Travel speed is preselected, from 
very slow to rather lively, by means 
of a detented lever that varies the 
flange spacing on the drive-belt pul- 
ley. A second lever provides forward, 
neutral, and reverse. The foot clutch 
and clutch-lockout lever are inter- 
connected, and depressing the clutch 
pops the lever back—sometimes into 
your shin (until you get used to it). 

The cutter deck can be set at 
either "full-float" to let the deck 
follow the ground contour, or “sus- 
pended" to hold it above rough 
spots. Important feature: The deck- 
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lift lever lets you hoist the deck 
momentarily to pass over a high 
spot and then drop it back to a 
preset height. 

I thought a few things about the 
Model 1806 could be better. The 
turning radius is not quite snug 
enough to come around as tightly 
as I'm used to, and there is simply 
not sufficient clearance for raising 
the deck up tight against the tractor 
underside—it’s possible to get your- 
self belly-hung on steep rises. 

One thing that impressed me was 
the overall appearance of good con- 
struction, snug rack-and-pinion 


steering, replaceable bronze bush- 
ings at wear points, and a basically 
simple, rugged drive system. Price: 
$799.—E. F. Lindsley 


Cord írom built-in, solid-state charger 
plugs into household outlet. Filler caps 
are handily placed for adding water. 
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Connect unit to faucet with hose, in- 
sert in drain, and turn on water. Drain 
King expands for tight fit, then sends 
jets of water through surge valve until 
blockage is flushed. (To show action, 
photos were taken in sink.) 


Puff-and-Pulse 
Drain Clearer 


If plungers and plumber’s bills 
get you down, this gadget might be 
just what you’re looking for. Drain 
King connects to your garden hose 
and uses cold water from any faucet 
in your house to unclog sinks, toilets, 
and drains. It also primes and flush- 
es pool pumping systems. 

It's available in several models to 
fit pipes from one to six inches in 
diameter, at prices from $4 to $11. 
G. T. Water Products, Inc., 15155 
Stagg St, Van Nuys, Calif. 91412, 
makes it.—R. L. Stepler 
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Complete kit includes 10-foot hose 
and faucet adapter, which lets you con- 
nect Drain King to any threaded faucet. 


©1973 Lorillard  : 


Get hold of 


honest taste. 
Have an 


Old Gold. 


——— 


"Cen nr aa vidi. 
Warning: The Surgeon General Has Determined Valuable Gif St És 
That Cigarette Smoking Is Dangerous to Your Health. sGaupons,t too. 


20 mg. “tar,” 1.3 mg. nicotine 
av. per cigarette, FTC Report Feb. 73. 
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We've got equipment 
| you eant wait 
to get your hands on. 


If engines turn you on, brother we ve got them. 
| Engines for helicopters, jeeps, tanks, trucks, dozers, 
cranes, even tugboats. 

It youre good with your hands, we ve got work- 

shops, switchboards, teletypewriters, and photolabs. 

| If you want something more technical, we ve 
got computers, oscilloscopes, microwave relay units 
and stuff so new we can t even talk about it. 
| lf you quality, we ll train you to operate or repair 
. the equipment that interests you. And we'll pay you 
while you train. $326.10 a month before deductions. 
Plus meals, housing, tree medical and dental care, 
and 30 days paid vacation each year. 

It you d like a skill you can turn into a career, in 
the Army or out, send the card. Or call 800-243-6000, 
toll free, anytime. In Conn., 1-800-882-6500. 

rs Army 


Get your hands on a great career. 
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ZPS 12-73-J 


y Opportun 
P.O. Box 5510, Phila ade lphia, PA 19143 
I'd like to know about jobs and job-training in today's Army. 


Ready for testing, cars have full tanks and recommended 
tire pressures. Norbye hooks the fifth wheel to the Jaguar as 


PS Ratings—Test Report 


in a Nutshell 


The table below shows our ratings for 
10 performance or design areas in the 
three vehicles tested. The ratings are 
based strictly on test results and actual 
measurements. Personal bias or subjec- 
tive opinion play no part, as the ratings 
have a direct mathematical relationship 
to test data and specifications. Five 
points is excellent: 4, very good: 3, 
good; 2, fair; 1, poor; and O, very poor. 
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Acceleration 5 5 5 
Brakes 5 4 5 
Handling 5 5 5 
Maneuverability 5 5 5 
Fuel economy 2 0 2 
Quietness 2 0 2 
Ride comfort 4 2 3 
Roominess 3 2 3 
Visibility 5 3 3 
Entry/exit ease 2 1 2 
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Dunne wires up the electric speedometer. Citroen (left) and 
Mercedes wait their turns. 
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They're built for high-speed 
travel with maximum safety and 
comfort: Citroén SM, Jaguar V12 
E-Type, Mercedes-Benz 450 SLC 


EUROPEAN 


THOROUGHBREDS: 


What Are Their Secrets? 


By JAN P. NORBYE / PS Automotive Editor 


and JIM DUNNE / PS Detroit Editor 


l; you drive one of these cars for a 
while, you'll be amazed at the num- 
ber of people who come up to ask 
questions about it every time you 
stop. Now we'll answer their ques- 
tions—and perhaps some of vours, 
too. 

For starters, take a look at the rat- 


" 
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PHOTOS BY ORLANDO GUERRA 


ings. All three cars have excellent 
scores in several key areas of per- 
formance. (For more specific figures, 
check the test results.) But numbers 

don’t tell the whole story. 
Putting these machines through 
the same test program we use for all 
Continued 


"ws 
He oco Wed 


Jaguar instrument panel suggests World 
War Il fighter-plane cockpit, with vast ar- 
ray of gauges and dials. Three-spoke 
sports steering wheel has telescopic col- 
umn adjustment. A/C is standard. 


Mercedes interior has strong family re- 
lationship to sedans from Stuttgart, with 
accent on safety. Large steering wheel 
has padding on hub and spokes. Shift 
lever has padded knob. A/C is standard. 


Citroén has futuristic instrument panel. 
Steering column has both telescopic and 
height adjustment. Seats adjust for fore- 

and-aft travel, thigh support, and back- 
rest angle. A/C is standard. 


30 | POPULAR SCIENCE 


This two-year-old DieHard really started something. 


Five cars at once. 


Maybe you've seen the commercial on television. 

Five cars with dead batteries are sitting in a park- 
ing lot. Jumper cables from all five are connected 
to a Sears DieHard battery. 

Not a new DieHard. But one that had been in use 
for two years. 

Then it was ready ... set... start. 

And all five of the cars started. 


All at once." 
Why? Simply because the DieHard does have 
extra power. Extra power you can count on to start 
your car when most batteries won't. 
The DieHard is available only 
at Sears Tire and Auto Centers. 
Or through the Sears, Roebuck 
and Co. catalog. 
"Test certified by United States Auto Club. 


Sears | 


Tire and Auto Centers 


PS Handling test: high-speed 
emergency swerve 


Two lane changes in quick succession 
show a car's evasive ability at high speed. 
The higher the speed at which the car 
can run through the grid without hitting 
the pylons, the better its handling pre- 
cision. Each car makes a number of runs 
at increasing speed until it is on the verge 
of going out of control. Runs are stop- 
watch-timed. Driving skill has been found 
to play no part in the results, as a car's 
highest speed in this test is limited by 
some inherent characteristic (excessive 
understeer, oversteer, drifting, slow re- 
sponse, vague or slow-geared steering). 
Mercedes (above) has mild understeer 
and is very stable up to the point where 
rear-suspension roll oversteer sets in 
(note tail drifting out). It helps around a 
long curve, but is not desirable on S- 
bends. Jaguar (top right) is almost free 
of roll despite high side forces on car as 
it changes lanes. It has stronger under- 
steer than Mercedes but is free of roll- 
steer effects. Incipient rear-end break- 
away limited its speed, however. Citroén 
(lower right) has considerable body roll 
but is free of roll-steer effects. Steering 
precision is superior in all situations, 
with full stability and remarkable direc- 
tional control. 


other cars was a dramatic experience, 
because we knew we were flirting 
with the limits set by the laws of 
physics, particularly in the braking 
and handling tests. The results, inci- 
dentally, gave us a valuable check on 
the validity of our test methods, and 
our rating system. These cars proved 
that our standards are realistic. 

What makes a thoroughbred? 
Each car is a marvel of modern engi- 
neering. We have published techni- 
cal descriptions [Citroón SM, PS, 
Sept. ’70; Jaguar V12 and Mercedes 
450 SL, PS, Aug. '71] and won't 
dwell on their engineering details 
here. 

The engineers responsible for these 
cars have many years of experience 
with high-performance and “grand- 
touring" cars. That's one of the cars' 
secrets—the collective engineering 
know-how of the technical staffs. 

The second secret? Top manage- 
ment of their companies gives the 
engineers a free hand to build the 
best possible product without inter- 
ference from cost accountants. They 
are not required to use off-the-shelf 
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parts. If a new engine, new transmis- 
sion, new steering or suspension sys- 
tem can do the job better, they can 
go ahead. The penalty for this is 
high cost. 

"Cost" is the answer if you ask 
why Detroit can't build cars like 
these. That they need to cost as 
much as they do is perhaps not ap- 
parent when you examine the indi- 
vidual components in each car. But 
behind each car is an extensive re- 
search program without which it 
could not have been created. That 
cost must be covered in the price of 
the car, and since the cars are made 
in relatively low numbers, it adds up 
to a lot of money per car. 

Thoroughbreds aren't hot rods. 
They have outstanding acceleration, 
but would lose a drag race with a 
hot Corvette or Pantera [PS, April 
12]. The design objectives for these 
cars go beyond that, and place more 
stress on safety and comfort under a 
variety of conditions. In addition to 
our track testing, we drove the cars 
hundreds of miles on all kinds of 
roads, from 70-mph freeways to 
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bumpy and winding country lanes. 

It's when the conditions get worse 
that the thoroughbreds impress you 
most. You can maintain higher 
speeds in safety and comfort unat- 
tained by any other type of car. We 
had a lot of rain during our test pe- 
riod, and this gave us the opportu- 
nity to find out about their behavior 
on a rain-slick track. In teeming rain 
we had higher average speeds around 
Bridgehampton race circuit with the 
SM and 450 SLC than we can reach 
with regular American cars in the 
dry. The Jaguar was poor on wet 
traction and suffered a lot of wheel- 
spin, which resulted in tail-wagging 
and a threat of spinout. But the 
Mercedes and Citroén could be driv- 
en in the rain at speeds close to those 
they are capable of in dry weather. 
The result: an extra margin of safe- 
tv, regardless of conditions. 

The grid for our handling test is 
always the same, for cars of all sizes. 
It gives an advantage to smaller 
cars, but we feel it's not realistic to 
change. Roads do not expand to ac- 
commodate wider cars. These cars 
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‘Seances a man sets his ambitions high 
» enough to make skeptics smile. But how often 
he gets the last laugh! "At the time | started 
ying with LaSalle, | was working as a fac- 

tory clerk. Before completing the course | was 
transferred to cost accounting and my salary 
was increased by $1800. Now, having com- 


pleted the course, I’m in charge of the depart- 
ment and headed for the five figure bracket. 
LaSalie’s course helped me pull myself out of 
a boring and ill-paid job into a position of al- 


most unlimited opportunity." 


The words in quotes come directly from 
one of the pleased reports that are sent to 
us by LaSalle graduates. LaSalle files 
contain many letters from men and 
women who have increased their earn- 
ings with the help of LaSalle training. 
You, too, can prepare for the career op- 
portunity of your choice through LaSalle 
home study — without interfering with 
your present work—and by devoting only 
a little of your spare time. 


LaSalle has been a leader in home edu- 
cation for more than sixty years, enroll- 
ing over 2,000,000 ambitious men and 
women in its many courses. You study 
under the supervision of LaSalle’s expe- 
rienced faculty. Upon satisfactory com- 
pletion of your study, you receive the 
LaSalle diploma—a respected credential. 

Mailing the LaSalle postage-paid 
coupon alongside may be the first step 
toward preparing yourself for a better 
job, higher pay, and the many good 
things that go with success. Simply check 
the program in which you are most inter- 
ested, to receive a valuable free booklet 
describing the opportunities in that field. 
There is no obligation. LaSalle, 417 S. 
Dearborn Street, Chicago, Illinois 60605. 


Mail this postpaid coupon 
for FREE Booklet. Thereis 
no cost or obligation. 


© 1972 LaSalle Extension Umversity 
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are close to U.S. intermediates in 
size and weight, and performed the 
test at speeds 15 mph higher than 
the average U.S. intermediate. The 
Citroén SM was a full 10 mph faster 
than the Grand Am, which is vastly 
superior to other intermediates. In 
fact, the only car that has been faster 
than the SM was the Fiat 128 SL 
coupe. 

The thoroughbreds are also in a 
class of their own in braking eff- 
ciency. The Mercedes stopped with 
better than 1-g deceleration with cool 
brakes, and did just as well after 
warm-up, with stopping distances 
within inches of each other. The Cit- 
roen stopped shorter with heated-up 


brakes, exceeding l-g deceleration 
(against 0.96 g with cool brakes). 
The Jaguar brakes deteriorated 
slightly after warm-up, dropping 
from over 1 g to 0.98 g. 

Fuel consumption was exactly as 
expected in the SM, worse than ex- 
pected with the V12, and better than 
expected in the 450 SLC. All had 
excellent drivability. None is 
equipped with add-on emission con- 
trol devices such as exhaust-gas re- 
circulation or preheated intake air, 
or have spark timing and carburetor 
settings so late and so lean that they 
hurt drivability. Then how do they 
meet the standards? 

Citroén does it with hemispheri- 


How PS tests brakes—and what the tests show 


A car's ability to stop within a 12- 
foot-wide lane from 60 mph without front 
wheel locking is measured in PS tests. 
Rear-wheel locking is kept to a mini- 
mum consistent with stopping in the 
shortest possible distance. The first stop 
is made with cool brakes to show brake 


capacity and balance. Next, PS test team 
makes 10 warmup stops from 60 mph at 
one-minute intervals with O.5-g deceler- 
ation. Then another minimum-distance 
stop is made. Pedal pressure and effi- 
ciency are recorded, and stopping dis- 
tance is measured. The Citroén SM broke 


PS maneuverability test reveals flaws in the steering system 


cal combustion chambers and sup- 
plementary air injection. Jaguar 
does it with combustion chambers re- 
cessed in the piston crowns and uni- 
form mixture control. Mercedes does 
it with Bosch electronic fuel injec- 
tion and very precise fuel metering. 
The Mercedes and Jaguar systems 
bring benefits in gas mileage and 
power output instead of penalties (as 
is common with Detroit's emission 
control devices). 

The extreme quietness of the SM 
on rough roads and its superior ride 
comfort stem from the oleopneu- 
matic suspension (without metal 
springs). Mercedes uses rubber 

Continued 


all PS records in the final stop, with hot 
brakes, coming to standstill in 106 feet 
(photograph above). The car needed al- 
most 130 feet to stop with cool brakes, 
mainly due to rear locking (despite the 
automatic line-pressure control valve on 
the Citroén's brake system). 


Driving the car on a snake course between pylons spaced 
48 feet apart simulates a low-speed emergency swerve. It's a 
severe test of the entire steering system (steering ratio, maxi- 
mum steer angle, front-wheel alignment, and roll-steer effects). 
Each car makes several runs, progressively faster until its 
maximum is established. The Jaguar (photo at left) was held 
back by slow response, vague steering, and strong understeer. 
Its maximum speed on the course was 27.2 mph. The Merce- 
des beat that with 29.6, and the Citroén did still better, roll- 
ing up a satisfying 30.6 mph. 


Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


2 Pounds, Please. In the course of a 
discussion on drag racing, the subject 
of weights-per-gallon came up. What is 
the weight-per-gallon of regular gaso- 
line as opposed to premium grade? 


Both these gasolines usually have an 
API gravity of about 65 (a weight of 
about 6 peunds per gallon). The differ- 
ence in the performance of the two is 
due to their additives and hydrocarbon 
composition which affect the octane 
number and have no real bearing on 
weight- per- gallon. 


Underweight? My friend used nothing 
but 10-weight oil in his car and had no 
problems to the time he traded it in at 
90,000 miles. Wasn't that a little risky? 
Also, I was wondering if the "weight" 
of an oil was a reflection of its relative 
molecular size? 

Using a 10-weight oil year-round is liv- 
ing a bit dangerously. This grade oil is 
thin to start with and will thin out even 
more with the high temperatures of 
hard driving. We recommend sticking 
with the car manufacturer's specifica- 
tions. "Weight" is not necessarily an 
indication of molecular size. It is a 
measurement of the viscosity (fluidity) 
of the oil. 


One for the Road. I can't seem to get 
the same answer twice. What does “vis- 
cosity" mean? 

“Viscosity refers to the fluidity or flow- 
ing properties of an oil. For instance, 
SAE 10-weight oils are very thin and 
have a low viscosity. SAE 50-weight 
oils are much thicker, like syrup and 
have a high viscosity. Each oil flows 
differently because of its characteristics. 


Quality Dealers. 1 recently bought a 
new Pontiac about the same time a 
friend of mine bought a new Ford. 
When it came time for our first oil 
changes, we noticed both dealerships 
put in Pennzoil. Do all new car dealers 
use Pennzoil? 


No, not all of them. But many do feel 
that Pennzoil gives their customers bet- 
ter engine protection. 


Changeover. I have 10,000 miles on 
my car, using another oil and I'm inter- 
ested in changing to Pennzoil. There's 
no problem in switching now, is there? 


No, there should be no problem. Your 
car has such low mileage that there 
should be no accumulation or build-up 
Of residues (if you've been changing 
your oil regularly). Just ask for the 
SAE grade of Pennzoil recommended 
for your car the next time vou change 
oil. Welcome to the family! 


Mini-Bomb. I'm taking chemistry at 
high school and would like to make 
nitro-methane fuel in the lab. Can you 
give me the formula? 


Because of nitro-methane's highly 
flammable nature, we strongly recom- 
mend that you do not experiment with 
it. To make it would require high tem- 
perature and pressure equipment —a 
very hazardous operation. 


Nitro Burner. I've been racing a gas 
dragster for a few years now, but have 
decided to build a fueler. My racing 
buddies have talked about the big prob- 
lem with metal-to-metal transfer be- 
tween pistons and cylinders when you 
use nitrate juice. I know you're into 
lubricants for drag racing and are inter- 
ested in this problem. Could you help 
me out with some information? 


You bet we're interested! The problem 
is that nitrates have such tremendous 
solvent power that they strip lubricants 
from the cylinder walls and tend to 
promote bearing trouble. That's why 
we developed Pennzoil Special Racing 


Oil. It gives the added protection needed 
for your type of racing. Many of to- 
day's top fuel drivers rely on Pennzoil 
Special Racing Oil...including Tom 
McEwen and Don Prudhomme, 


Grease Gourmet. Can I make a multi- 
viscosity oil by mixing several different 
single-viscosity oils? 


No. A multi-viscosity oil is made by 
blending a light oil with a special poly- 
mer or oil modifier. These modifiers 
are known as viscosity index improvers 
and are completely compatible with 
petroleum oils. They change the flow 
characteristics of the base oil so that it 
will not get as thick when cold, or as 
thin when hot, as a straight graded oil. 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, you 
can tell us a few things, too. Maybe you 
have discovered something interesting 
about motor oils or lubricants. Or you 
may have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Company, 
Technical Service Department, P. O. 
Box 808, Oil City, Pennsylvania 
16301. Note: sorry no pictures or mate- 
rial can be returned, Letters chosen for 
publication are subject to revision nec- 
essary for publication requirements. 


Quality Products For Over 85 Years 
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Phoenix radials on Mercedes (top) 
have tread pattern with average aggres- 
sivity. Michelin XWX tires on SM (cen- 
ter) are highly aggressive: Dunlop SP 
Sport tires on Jaguar have low aggres- 
sivity, near-straight grooves for drainage. 


bushings in all suspension links 
with good results. The Jaguar was 
noisy, with a harsh ride. 

Notes on transmissions. Merce- 
des-Benz has standardized automat- 
ic transmission on all gasoline-pow- 
ered cars for the U.S. market. The 
company makes its own automatic— 
smooth and efficient units with three- 
speed planetary gearing and hydrau- 
lic torque converters. Response to 
manual shifts is excellent, both up 
and down, with the floor-mounted 
lever working in a staggered quad- 
rant. 

Jaguar is available with either 
four-speed manual or three-speed 
automatic (at the same price). Our 
test car had the automatic 20/179 
Borg-Warner Type 8, which is 
smooth but disagreeable in use. It 
often fails to respond to manual 
downshifts, and sometimes fails to 
downshift on kickdown. 

Our SM had a five-speed gearbox 
as standard (a Borg-Warner automat- 
ic is optional). The floorshift works 
with remarkable precision—all the 
more noteworthy since the transmis- 
sion is placed ahead of the engine, 
with a rather long linkage. Both 
fourth and fifth are overdrives. You 
can almost reach 60 mph in second, 
and go over 80 in third. 

Interiors and instrumentation. 
They all have standard air-condition- 
ing. The Mercedes has power door 
locks worked by the key in the driv- 
er’s door and an optional sunroof. 
None have power seats; all have 
manual adjustments and reclining 
seat backs. On the Citroen it is 
hinged higher, giving better lumbar 
support, and the seat cushion can be 
tilted to vary thigh support. 


Jaguar V12 engine is not as hard to 
service as it may look. Plugs are accessi- 
ble, with patience, but without special 
tools. Norbye holds engine dipstick in 
left hand; transmission dipstick in right. 
Distributor is maintenance-free, as Jag- 
uar has Lucas electronic ignition. 


Mercedes engine compartment is 
chock full of machinery and accessories. 
Electronic fuel injection and Bosch elec- 
tronic ignition are standard. Norbye holds 
rubber cover over distributor. Plugs are 
hard to reach, but regular maintenance 
can be done in normal time. 


Front seating dimensions are great 
in the French and German cars, 
somewhat cramped in the British 
product. Backseat room in the SM 
and 450 SLC is similar to the Jave- 
lin’s, while the Jaguar backseat is 
smaller than the Barracuda's. You 
can carry two persons in the rear for 
short trips in the Mercedes and Cit- 
roén, but not in the Jaguar. Its back- 
seat is useless for passengers. 

Power windows are standard on 
the French and German cars; crank- 
type are used on the English car. 

All have full instrumentation, 
with large, easily readable speedom- 
eter and tachometer. Mercedes and 
Jaguar dials are circular; Citroén's 
are oval in shape. The whole panel 
on the SM has a futuristic look. It 
is thoroughly padded, but also 
makes use of brushed aluminum sur- 
faces. A special warning center with 
a two-inch red light is coded to a 


double-light system for all vital 
functions. 
Both Jaguar and Citroén have 


manual chokes—an interesting side- 
light on cost-no-object cars. The 
makers must feel that the cars ap- 
peal to buyers who prefer a manual 
choke. Mercedes-Benz has no choke. 
Fuel injection gives instant starts, 
without a fast-idle period, and the 
V8 can pull under load immediately. 
Mercedes has a pedal-type parking 
brake. The others have pull-up han- 
dles on the center console. Access to 
the backseat is easiest on the SM. 
The seat slides forward while the 
backrest folds over—and it has a 


memory so that it returns to the pre- 
vious setting. 
The SM lacks assist straps, and 
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Citroén engine is installed aft of the 
front-wheel axis for ideal weight distri- 
bution. Service accessibility is quite rea- 
sonable in opinion of PS test team. 
Norbye holds distributor cap, in front of 
the three carburetors. Toward the front 
end of the compartment are hydraulic 
pumps and reservoirs for the central hy- 
draulic system, which operates suspen- 
sion, steering, and brakes. Electrical 
items are also easily reached. 


*Learn an honest tradejmy old man 
used to say and you'll never 
have to knuckle under to any man? 


Bill De Medio of Conshohocken, Pa. 
has it made. 

At 23, he’s a licensed master electri- 
cian. The top of a trade where there aren’t 
enough good men to go around. 

But more important, Bill's his own boss 
and calls his own shots. 

“ just went into my own business. And 
even before the sign on my truck was dry, 
I got my first big job. 

“The contractor for a new group of 
houses asked me to do all the wiring. And 
there’s bound to be a lot more work from 
him and other builders. 

“If it wasn’t for my ICS training as an 


At 23, Bill De Medio has more freedom, more security and gets more respect than guys twice his age. 
(Photograph by Frank Cowan.) 


(A TRUE STORY) 


electrician, I’dstill bein some dead-end job — 
hating what I was doing, taking orders from 
everyone, and never getting any thanks 
for it. 

" Asa master electrician, you're the boss 
on the job—even when you're working for 
someone. You get respect, good money, and 
like my old man said, you don't have to take 
baloney from anyone" 

. The right combination for success 

Bill De Medio has the right combina- 
tion for success. He'sin a growing field. And 
he has good training for it. You could, too. 

Especially if you're interested in one of 
the fast-growing careers where ICS concen- 


tratesits training. Like Electrician. Engineer- 
ing. Automotive Mechanic. TV Repair & 
Servicing. Drafting. Air Conditioning. 
(Check your choice on coupon below.) 
Ideal way to learn 

As an ICS student, you study at home, 
on your own schedule. You waste no time 
traveling to and from class. And you never 
have to miss a paycheck. 

But you're never alone. Skilled instruc- 
tors are always ready to help you. 


If youever have doubts or problems or 
just want to talk to your instructor, you can 
call ICS from anywhere, at any hour. 
Toll-free. 

ICS training works 

More than 8,500,000 men and women 
have turned to ICS for career training in the 
past 80 years. 

Government agencies, unions and some 
of America's top corporations (including 
Ford, U.S. Steel, Mobil, Alcoa, Pan Am, GE, 
Motorola and RCA) use ICS courses in their 
own training programs. 

Free demonstration lesson 

If you want your job to give you more, 
(more money, more day-to-day satisfaction, 
and more future) send for our career guide 
booklets and free demonstration lesson. 

Remember, it's your life. You might as 
well make the most of it. ©1973 ICS 

ICS 


We'll show you a better way to earn a living. 


BES International Correspondence Schools 


Scranton, Pennsylvania 18515 


Please send me the Free Career Guidance 

Booklets and Free Demonstration Lesson for 

the field I have checked below. | understand 

I am under no obligation. 
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O Airline- Travel 
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Programming 
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LOUISIANA WOMAN 
ISSISSIPPI MAN 


COLUMBIA 


233452 


BRAND-NEW OFFER 


FROM THE 


COLUMBIA RECORD 


& TAPE CLUB 


BLOOD, SWEAT 
& TEARS 
NO SWEAT 

Back Up 

Against 

E The Wall 

I1 MORE 


Bill Cosby 


INSIDE THE 
MIND OF 
BILL COSBY 


MOTT 
THE HOPPLE 


JOHNNY MATHIS 
Alime Greatest Hits 
Chances Are = 
Wonderful! 
Wonderful! 
it's Mot For 
Me Te Say 
I? MDBE = as: 


COMM EH A, 


HARRISON 


COLUMBIA 


HEPHURN 


JOHNNY MATHIS 


KILLING ME 
SOFTLY 

7) WITH HER 
¢ SONG 


Pies Sing | 


JOPLIN 
GREATEST 
HITS. 
Me And 


Fe Got A Crush On Yow 
Nancy (With the Laughing | 


Facel- 18 MORE 


| CLAIR 
| PLUS 
BE Also Sprach Y 
| Zarathustra 


231159 * 


OSMONDS| 


THE PLAN 


Let Me In 
Gon Home 
t0 MORE 


M YOU ARETHE BM 


SUNSHINE 


HOF My LiFe 


FAITH 73 


(2001) gamme 
Dueling Banjos: s woe 


CONWAY 
TWITTY 


ELTON JOHN 
DON'T SHOOT ME 
FM ONLY THE PLANO 

PLAYER — 

Crocodile | 


MOVING WAVES 


"Ui Hocus Pocus M9 


TONY BENNETT 
All-Time Greatest Hits 


234302 


The 5th Dimension 
Greatest Hits on Earth 


| EDDY ARNOLD 


50 MANY WAYS/ 


Judy Collins 
COLORS | 
OF 


THE 


DAY 


| MAC DAVIS 


Baby Don't Get Hooked 


^| LIVINGSTON |=| 
SEAGULL 


SONNY JAMES | 


IF SHE 
IUST HELPS 
ME GET 


DOWER YOU 
rut 


ASatished | 
Mund 


232553 3 
RICHARD STRAUSS 
& Also Sprach 


Zarathustra x= 
Leonard Bernghen 


yon 1 


230144 X 


"MORE 
DOUBLE 
SELECTIONS 
2-record sets 
or lwin-pack 
lapes—yel each 
double selection 
counts as 


MAHAVISH NLU 
ORCHESTRA 


Birds of Fi re 


232918 * 


| VIKKI CARR | 


MS. AMERICA 


BiSQUITS MEER 


| EFs Coming 


Any TI records 


ENGELBERT 


| HUMPERDINCK 


KING Q 
zn 4 
Only | " 


Your Fn 
Love i 1 ' 
2 MORI ia 


CHARLIE RICH 


** Behind 
Closed Doors 
| Pils 

ia Í The Mast 
Beautiful Girl 


c We Lowe 
Each Other 
à hani 


| PAUL SIMON | 
| Mother and Child | 


| | CAT STEVENS 


Catch Bull At 
~ Four 


Lynn Anderson's 


Greatest | 


Hits 
Rose Gardea 
Tou're 


RAY CONNIFF | tonio aA 


HARMONY ERNACLE 


Touch Me Beni 


THE COLUMB 
SYMPHONIC BAND 


LOGGINS 
And MESSINA 


Your Mama 
Don't Dance 
i: = " 


| DAWN TORT GLAD 
| | TUNEWEAVING 


JOHNNY WINTER | 
Still Alive and Well 
= PLUS 


FERRANTE | 
|| & TEICHER 


p| PLAY THE HIT THEMES i 


ET m 
Summer of 47 


Shaft - 9 MORE 


| B. J. THOMAS 
Greatest Hits Vol. 2| 
| Raindrops 


DON McLEAN 

AMERICAN PIE 
PLUS 

= Vincent 


Is& 


MOTTOLA 
amd 
QUAD GUITARS 
Classical Gas 
Guitar Boogie - Out of Town [.3 


SCEPTER 


209544 3 
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NOW & THEN 


Pointer Sisters * 


M YES WE CAN CAN 


230714 


if you join now and agree to buy 


KRIS & RITA 


GEORGE 
JONES - 


NOTHING % s 

EVER HURT ME; ? 

(HALF AS BAD & 
AS LOSING 


FULL MOON 


232710 
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LORETTA LYNN 


1 LOVE IS 
THE FOUNDATION 


DOUBLE 
SELECTIONS 
J-record sels 
or twin-pack 
lapes — each 
counts as two 
selections. 
Write in both 
numbers. 


TCHAIKOVSK Y 
1812 OVERTURE 
EUGENE ORMANDY 
Phila delnhia Orchestra 
MORMON 


E: TABERNACLE aw 
E L CHOIR à 


AT WIGHT "s "d casera WE 4 WALLET FÜRGE Ñ 
A z] " d z 
Frankenstein ROMPE "S MILITAR Y ACADEMY BAND 


ROD STEWART 
SING IT AGAIN ROD 


records cartridges Tapes 
*K Selections marked with a star are not available in reel tapes 


Yes, it's true! — if you join right now, you may have any 
11 of these records or tapes for only $1.97...and you 
will also receive a transistor radio as an extra bonus 
gift! Just mail the handy application, together with your 
check or money order for $197 as payment (be sure 
toindicate whether you want cartridges, cassettes. reel 
tapes or records). In exchange... 
You agree to buy 8 more selections (at regular Club 
prices) in the coming two years—you may cancel 
membership any time after doing so. 
Your own charge account will be opened upon enroll- 
ment ...the selections you order as a member will be 
mailed and billed at regular Club prices: cartridges 
and cassettes, $6.98: reel tapes. $7. 98, records. $4 98 
or $5.98... plus a processing and postage charge. (Oc- 
casional special selections may be somewhat higher.) 
JOHNNY You may accept or reject selections as follows: every 
“A PAYCHECK four weeks (13 times a year) you will receive a new 
Mr. copy of the Clubs music magazine. which describes 
,' Lovemaker the Selection of the Month for each musical interest 
Something ..plus hundreds of alternate selections from every 
About ‘You | Love field of music. In addition, about four times a year we 
€ will offer some special selections (usually at a dis- 
count off regular Club prices). A response card will be 
enclosed with each magazine. 
..if you do not want any selection offered mail the 
response card by the date specified 
.. if you want only the Selection of the Month for your 
musical interest, you need do nothing —it will be 
shipped to you automatically 
...if you want any of the other selections offered just 
order them on the response card and mail it by the 
date specified. 
You will always have at least 10 days in which to make 
a decision. If for any reason you do not have 10 days 
in which to decide, you may return the regular selec- 
tion at our expense and you will receive full credit for it. 
You'll be eligible for our bonus plan upon completing 
your enrollment agreement — a plan which enables you 
to save at least 33% on all your future purchases. 


TRUE STORIES AMD 
OTHER DREAMS 
| Cook With Honey« 6 WORT | 


Herb Alpert & 
The Tijuana Brass. 
GREATEST HITS. 


Feel Like Sj 
Crying 
B MORE 


Mama Was A 

Rock and Roll Singer | 
Papa Used to Write 

All Her Songs CE3 


231761 


B more selections (at regular Club prices) inthe coming two years 


232561 


Compact, solid- 
state transistor 
radio fits in the 
palm of your hand 
— yet enables you 
to hear favorite 
programs with 
amazing clarity. 
High-impact sty- 
rene case. Comes 
with battery, 
attached swivel 
wrist strap, and 
earphones. 


es. 5.5197 Q7 ws assu td, 


From Hong Kong 


HEIL DIAMOND 
HOT AUGUST NIGHT 
Racorded im Canceri at the 
Greek Theatre, los Angeles 
Play Ma 
Song Sung 4 
Blow 
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21 1755-211756 230730-230731 * 


THE BEST 
OF BREAD 
Baby I'm-a Want Tou 
Make It With You * H 
3 v LELERTRA | 


Hue e 


i 
Misty = The Good Lite 
i MOARE 


232652 * 229526 224584 + 233643 * 


COLUMBIA RECORD & TAPE CLUB 
TERRE HAUTE, INDIANA 47808 


| am enclosing check or money order for $1.97 as payment 
for the 11 selections below. (Include my transistor radio.) 
Please accept my membership application under the terms 
outlined in this advertisement. | agree to buy 8 more selec- 
tions (at regular Club prices) during the coming two years — 
and may cancel membership any time after doing so. | am 
interested in the following type of recorded entertainment: 


C] 8-Track Cartridges (QL-W) 1JQ 
[_] Tape Cassettes (RJ-X) 

C] Reel-to-Reel Tapes (TJ-Y) 

[ ] 12" Stereo Records (T4-Z) 


Be sure to 


check one 
box only 


Write in numbers 
of Ii selections 


MY MAIN MUSICAL INTEREST IS (check one): 
(But | am always free to choose from any category) 
O Easy Listening 2 [ Teen Hits 7 () Classical 1 [ ] Country 5 


| Mr. 
Mrs. 
MER. Lear cmm kel M Re sw eek CREE Ch Rea ACRI CR CAO ROREM 


(Please Print) First Name Initial Last Mame 

ILI M"""""-"-"--————PPEPE 
bysso à RERO RCRERE REB TEOMA TET CR ROS eT CTE eT OCT "UT 
BIN. rrt xh — — HORT lip Code.......-.. vs. 


Do You Have A Telephone? (Check one) [ ] YES..... T] NO 
APO, FPO addressees: write Jor special offer 


CANADIANS: mail application to U.S.A. address. Your 
membership will be serviced from Canada. Enrollment 
plan may differ. Prices slightly higher. P17/574 
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et 


opening. Trunk 


Citroén rear hatch also lifts package 
tray behind rear seat, giving enormous 
is shallow, and 
much space to spare wheel. Rear view is 
blocked when hatch is open. 


loses 


daa 


i 4 i DiE n 
Mercedes has boxy trunk of practical 
shape with wide, flat floor. Spare wheel 
is housed below; fuel tank is mounted 
ahead of the trunk, against the rear seat 
back (for safety). 


Jaguar rear door is hinged on side. Release is inside, un- 
reachable from driver's seat, with secondary latch outside. 
Opening is small, storage restricted. 


the door handles, inside and out, are 
unsatisfactory. The Mercedes is 
ideal in these respects, and also has 
duel side mirrors of the flip-back 
type. 

The Mercedes-Benz 450 SLC rep- 
resents the peak of conventional 
engineering practice, with the added 
benefit of the company’s “think-of- 
everything” attitude to safety. The 
E-Type Jaguar is obsolete (except 


DIMENSIONS (inches) M E-Type 450 SLC l 
Al Ground learnt yc el 232 53 for the engine), and the world eager- 
ron eg room Amiax.) ........ D 3. ‘ | æ 
A3 Front head nL egg al ag 38.0 35.5 38.0 ly looks forward to its F-Type re- 
ear ea room n i : rs E i 
A5 Rear leg room (min.) 33.0 28.0 32.0 placement. e = N 
AG Wheel TU) aia eet on 116.1 105.0 1 1 9 The Citroén SM is the most ad- 
ee pic qeu ) j2, A | Z 
B1 Wis th soe rg at at uence 723 188: 1 70:5 vanced production car in the world, 
en Wise pte Oe RUE eae eae: Do ERR ; b. 1 beco 3 
B3 Front track ................ 601 54.25 57.2 and will no doubt come a trend 
B4 Rear track d ASI PM 52.2 53.25 56.7 setter in its class. It is a whole new 
BG Ren hib BARONE onenscr ns 52.0 33.5 48.0 driving experience, after which it is 
difficult to be satisfied with any other 
SPECIFICATIONS car on the road. Gi) 
Engine type ................... DOHC V6. SOHC V12 SOHC V8 
Displacement (cu. in./cc) ....... 180.9/2965 326/5343 276/4520 
Kompression 1 52: MER 2 Lu T? ea os l. T NOI 
arbDuretion ...........»..-.-.55:2- = = "uel Injection € j 
TII ARE Bim Giu eae EE 
et torque jo MEMMEMMOHNNMMHNMN 1 -— :. 
Tranemission ea ui m e ; aped manual Automatic Automatic Interior noise is measured in decibels 
pinu Ove FAO. 2o eulos ta 54 3.31 1] 3.46 : on the A scale on our standard Gen- 
EOTIDIE S coraa eae eee en ee rower ower rower - 2 ^ 
Steering ratio oo... ec ees 9.4: 18.0: 1 17.8: 1 eral Radio sound-level meter applied 
Steering gear ...............se. Rack & Rack & Recirculating under three sets of conditions. A read- 
pinion pinion a i n. *5 H | t 
— — 20 35 3.33 ing of 50-dBA is like an average resi 
Tum diameter (feet) ............ 34.5 36.0 oma dence. A 60-dBA reading is like a 
PARES — ceo eee IPS e it rower wer ower [^ , ' I 1 : 
STARE DDE ene enue cpanel d 4-wheel disk 4-wheel disk 4-wheel disk large store; 70-dBA, like a freight 
Front disk diameter (in) 2e 11.81 11.18 10.75 train going by 100 feet away; 80-dBA, 
a ara QA IM] ee: UREE 448.2 416.6 like a pneumatic drill at 50 feet. 
THEO INS LL uuuyalocceuDWGXGORINUS Michelin Dunlop Phoenix | 
Tire type AMNEM XWX SP Sport P-110 TI 80- 
Tite ER ko 0511 v oa, eee 205 VR70-15 E7OVR-15 205 VR70-14 | 
Fuel tank (gal. .......... 24.0 20.25 23.8 77 
Trunk space (cu. ft) ........... 10.8 9.5 12.4 i 
Liftover height (in.) ............ 28.0 28.2 . 30.25 j 
Curb weight (Ibs.) .............. 306 3514 3687 fff 
F/R weight distribution ......... 65.2/34.8% 53.1/46.9% 55.4/44.6% 
Prica (basle) oco ,350 $8920 $17,799 7 
Price as tested ................ $13,350 $10,135 $18,795 / 4 | 
A LU YY 
TEST RESULTS 7 AY 7 
Acceleration 0-60 mph ......... ! 9.3 sec. 9.1 sec. 10.8 sec. 7 / / y 
Acceleration 0-80 mph .......... 16.25 15.25 17.3 f A Y f 
Acceleration 25-70 mph ...... 10.75 9.75 12.25 7 A P / 
Braking (cool) 60-0 mph f y f |) 
OU DOLIO serene i 129.9 ft 129.5 ft. 116.5 ft. A A p 4 
Pedal pressure... |... 80 Ibs 120 ibs. 45 Ibs. Amn AM 
orate oe Seng 106 ft 144.4 ft 11 ^ | x 
ISTANCE Me-——— — ‘ ; : 7.9 ft. Citroen i | 
Pedal pressure |. ........... 61 Ibs 60 Ibs. 80 Ibs. 4 Jagiar Mercedes 
naisao level aBn at 60 mph ne Sn z i 67 - . 
andling test max. speed .. 0 mp .lmph 68.55 mph 
Maneuverability, max. speed ..... 30.6 mph 27.2 mph 29.6 mph | 30 mph 60 mph f, 30 mph 
Fuel mileage (constant 45 mph) .. 18.757 mpg 11.718 mpg 17.688 mpg smooth i smooth rough 
road road “4 road 
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'ou get more for your 


SOLID STATE TRAINING. Leurh:by: -doing with NRI equipment. TV-Radio Servicing course includes 25" diagonal 
color TV, with handsome woodgrained cabinet at no extra cost; wideband service type oscilloscope, color bar 
crosshatch generator, transistorized volt-Ohm meter, and solid-state radio kit. Other courses equally complete. 


NRI Programmed Equipment Gives You Priceless Confidence, 
Makes Learning TV-Radio, Electronics Fast and Fascinating 


NRI pioneered the idea of supplying home- 
study students with custom designed training 
kits to give practical on-the-job experience as 
you learn. Today, NRI's “3-Dimensional”’ train- 
ing can’t be equalled. You get more value — 
from the exclusive Achievement Kit sent the 
day you enroll, to “bite-size” texts and custom 
training equipment. Learning TV-Radio, Elec- 
tronics or Communications at home is easy, 
exciting, the NRI simplified, dramatized way. 


BE A SKILLED TECHNICIAN IN AMERICA’S 
FASTEST GROWING INDUSTRY 


Regardless of your educational background, you 
can learn the Electronics field of your choice the 
practical NRI way. The NRI color catalog, sent 
to you free and without obligation, tells you how 
you can qualify quickly to be a part of the fast 
growing Electronic Age; about engineering jobs 
in business, industry, broadcasting, government, 
now offered to men without college degrees. It 
will open your eyes to the great number of suc- 
cess opportunities available right now in the 
high-pay world of TV-Radio Servicing, Broad- 
casting-Communications and Industrial-Military 
Electronics. With NRI technical training, you 
can take your choice of a wide variety of career 


CASH IN ON THE BOOM 
IN COLOR TELEVISION 


The NRI TV-Radio Servicing course 
includes your choice of black and 
white or color TV training equipment. 
Color TV needs thousands of trained 
men to keep pace with millions of sets 
being sold every year. NRI prepares 
you quickly. Cash in on the boom. 


openings or have a business of your own. And if 
you choose one of five NRI courses that include 
FCC License preparation, you must earn your 
FCC License or NRI refunds your tuition! 


MAKE $5 TO $7 AN HOUR EXTRA 
IN SPARE TIME STARTING SOON 


Tens of thousands of NRI graduates are proof it 
is practical to train at home in your spare time. 
Keep your present job while preparing for a 
better one, and earn $5 to $7 <n hour extra in 
spare time while you train, fixing sets for friends 
and neighbors. NRI shows you how. Equipment 
you build and keep becomes useful in your work. 


STEP UP TO BETTER PAY, A BRIGHTER FUTURE 


NRI can help you, but the decision to act must 
come from you. Decide now to move ahead . 
mail the postage-free card today for your FREE 
NRI color catalog. No obligation. No salesman 
will call. NATIONAL RADIO INSTITUTE, 
Electronics Division, Washington, D.C. 20016. 


APPROVED UNDER GI BILL 


If you served since January 31, 1955, or 
are in service, check GI line on postage- 
free card or in coupon. 


Mail insert card for === 


your FREE NRI 


cad CATALOG = | Fy 


No salesman will call 
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Science 

Newsfront 
Last-minute news and notes to keep 
you up to date 


By ARTHUR FISHER 


New scanning electron microscope technique improves resolution 


Scientists at the IBM Thomas J. Watson Research Center have boosted 
the resolution possible with a scanning electron microscope (SEM) by at 
least three times, to better than 30 angstroms (an angstrom is a ten-millionth 
of a millimeter). They place a specimen inside the scope's magnetic lens, per- 
mitting a much narrower scanning beam. The picture above, made with the 
new technique, shows a layer of silicon dioxide (right) 3000 angstroms thick. 


Magnification is 200,000 times. 


Sodium-sulfur battery 


Since the appearance of our story 

on new battery research [PS, Oct. 

73], battery news just keeps on com- 

ing. Now the Edison Electric Insti- 

tute has given General Electric a 
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contract to develop a sodium-sulfur 
battery for bulk energy storage, to 
meet peak electricity demands and 
avoid "brownouts." The battery (you 
see one cell of an experimental mod- 
el here) could theoretically store 
five times as much energy per pound 
as conventional lead-acid batteries. 
Sodium-sulfur batteries use liquid 
sodium and liquid sulfur separated 
by a ceramic solid electrolyte and 
operate at 300 to 350 degrees C. Pre- 
vious efforts have foundered on the 
breakdown of the ceramic separator, 
which GE hopes to overcome. 


Hydrogen injection engine 


Is it possible to design an internal 
combustion auto engine that will 1) 
meet the very rigorous 1977 emis- 
sions standards, 2) improve fuel 
economy, and 3) avoid the expensive 
and perhaps short-lived catalytic con- 
verter? 

NASA has come up with one of 
the most exciting "maybes" we've 
heard yet. It's a revolutionary new 


So wettable it's increttable 


system of hydrogen injection in a 
modified form of the conventiona 
ic. engine, based on 34% years o 
research at Jet Propulsion Labora- 
tory. The agency has purchased two 
Chevrolet four-door sedans for in- 
stallation of what has until now 
been a laboratory system, and 
NASA engineers hope that within) 
two years a vehicle able to mee 
"[6 or "77 standards will be running. 

The new combustion system woul 
run on a mixture of hydrogen gas, 
air, and gasoline vapor (or eve 
cheaper petroleum products or syn- 
thetics). The hydrogen will come 
not from a tank of gas, as in previ- 
ous hydrogen car concepts, but from 
an on-board hydrogen generator, 
where water vapor will react wit 
burning gasoline and air. (A wate 
tank will carry about five gallons o 
water for every 15 to 20 gallons of 
gas.) When the fuel mixture is 
burned it will yield an exhaust that 
is nearly all water vapor and inert 
components. Moreover, gasoline con- 
sumption should be significantly de- 
creased. 

To begin with, one of the cars 
will be operated with bottled hy- 
drogen gas, until the hydrogen gen- 
erator is developed and can be in- 
stalled. NASA also plans to test the 
system in aircraft later. 


The strip at left represents a nasty 
problem for chemists—a material, 
such as polyethylene, that is water- 
repellent and thus resists bein 
treated with a nice, even, chemical 
coating. But the right-hand strip 
demonstrates a solution. It's the 
same material specially prepared to 
make it perfectly wettable. The se- 
cret was developed by Dr. John T. 
Kenney, a chemist at Western Elec- 
tric’s Engineering Research Center. 


A--——— — 
- E = " s 


It is to dip the reluctant material 
in a suspension of metal-oxide par- 
ticles, which deposit to form a new, 
permanent, and completely wettable 
surface. Gs 


cat 


pam 
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pend mom 
with Raleigh. 


A special treatment softens the tobaccos 
for a milder taste. 


20 CLASS A 


di Quench your thirst anytime, 

mas anywhere, from this sturdy 2-qt. 
aluminum canteen by Mirro. It's 
yours with removable duck cover 
and adjustable shoulder strap for 
free B&W coupons, the valuable 
extra on every pack of Raleigh. 
To see over 1000 gifts, write 

for your free Gift Catalog: 

Box 12, Louisville, Ky. 40201. 


© BROWN & WILLIAMSON TOBACCO CORP. 


| Warning: The Surgeon General Has Determined 
Filter Kings, 16 mg. "tar," 1.2 mg. nicotine; Longs, 18 mg. "tar," 


1.3 mg.nicotine, av. per cigarette, FTC Report February 73 


That Cigarette Smoking Is Dangerous to Your Health. 


AMC P IGREMLIN 


ELIEVE THE FUEL 
SHORTA 


AMC Gremlin is the only U.S. sub-compact with a standard 
six-cylinder engine. Yet for all its engine, the car is very easy on gas. 
Averages over 18 mpg, depending upon the way you drive. And 
Gremlin still out-accelerates, weighs more, has a wider track, 
wider front seat, and wider back seat than any other car in its class. 

Ift you want to know what else Gremlin relieves, price one. 
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AMC F'BIBUYER PROTECTION PLAN 


We at American Motors are very proud of our exclusive Buyer 
Protection Plan. And we invite you to examine it closely to see just 
what it does for you. 

First of all, you'll find that AMC is the only company that will 
fix or replace free any part— except tires— for 12 months or 12,000 
miles whether the part was defective, or it just plain wore out under 
normal use and service. And that means any part— even those 
annoying little things that occasionally wear out like spark plugs, 
= wiper blades and light bulbs. All we require is that the car be properly 
maintained and cared for in the fifty United States or Canada, and 


that guaranteed repairs or replacement be made by an American 
Motors dealer. 


AMC has a plan to provide you with a free loaner car if 
guaranteed repairs take overnight. 


And AMC offers a special trip interruption plan which 
provides up to $150 for food and lodging should your car need guar- 
anteed repairs more than 100 miles from home. - 


We ve even established a special toll-free hotline to Detroit. 
If you dont think we're living-up to our promises call us. We'll do 
something about it. 


AMERICAN MOTORS CORPORATION 
We back them better because we build them better. 


ELECTRONIC LATCH 
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CONTROL UNIT 


y i 
ie i. 


Wave a card 
door... des 
and presto! 
It opens | 


Lr 
Y 
5 


No hands are needed 
to open the door—just 
hold the key card near 
sensor. You could even 
do it with the card in 
your pocket. Typical 
setup (left) shows sen- 
sor mounted inside 
wall—only you know 
exact location. The sen- 
sor is connected to the 
control unit, which runs 
on house current via 
transformer. Control 
unit signals electric 
latch to release door— 
or in case of tampering 
or use of wrong key it 
can activate lights, 
doorbells, other alarms, 
or send a signal to a 
remote security alarm. 


This Lock 
Makes 
Your Keys 
Obsolete 


By RICHARD STEPLER 


les dark and raining, you're loaded 
with packages, and you're standing 
at the front door fumbling for your 
key. Sound familiar? 

'That could be a scene of the past 
with a new electronic lock that has 
neither key nor keyhole. It gives 
you both convenience—just hold a 
‘card near the door to open it—and 
security—its pickproof because 
there's nothing to pick. 

Electronic locks themselves aren't 
new. What's new about this one is 
that it doesn't use a magnetically 
encoded card and there's no card 
slot. In fact, from outside the door, 
the entire unit is invisible. 

While it sounds mysterious, there's 
nothing that unusual about the lock, 
technically. The sensor, in effect an 
inefficient radio antenna, continual- 
ly emits a cascade of radio frequen- 
cies in the four- to 16-MHz range. 
When the key card, which contains 
a passive resonant circuit, is brought 
within four inches of the sensor, it 
absorbs radiated energy from the 
sensor at a given frequency and 
causes a drop in signal amplitude at 
that frequency. 

The reference card in the control 
unit is also scanned. A logic circuit 
in the control unit compares the two 
drops, and if it decides they match, 
the door opens, usually by relay to 
an electric door strike or solenoid- 
actuated bolt. If they don’t match, 
the system can trigger an alarm, or 
it can lock up for 30 seconds to 60 
minutes. This makes it virtually im- 
possible to electronically pick the 
lock. 

The PDI Access Control System is 
the invention of Charles Walton, 
president of Proximity Devices, Inc., 
Sunnyvale, Calif. It’s made and sold 
by Schlage, the San Francisco-based 
lock company. Present cost is high: 


ee de = £«+*« 429 $300 for a one-door system, $650 for 

rem IT. eee m | a RI MUSAE TC s wr a four-door central system. Walton, 
however, predicts that mass produc- 
tion will make the lock competitive 
with conventional locks within just a 
few years. 


Reference card is visible in con- 
trol unit with cover removed. It has 
same circuitry as key card. To re- 
key lock, insert new reference card. 


Basic components: control unit (left), trans- 
former (top), sensor (six-inch disk), and 
key card. There are 10,000 key codes now: 
changing frequency range adds more. 
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Share America's 
Whiskey. 
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: .. When you head out for a Christmas 
A. ARA | IT party in the country, sometimes you 
E aS a T : a $ find the roads aren't plowed. 

1 dc^ |^ d$. Sometimes you find there arent 

“Ë any roads. 

But no matter. A little snow won't 

hold you back. Not when the lodge is 

23 just around the bend. Where the fire 

Et at uu LX UU Re a8 NN. CU SS is crackling, and a turkeys turning on 
ovd | i cb `  - EM Itsatime when old friends make 

| new friends, and everyone shares the 

! joy of the season. 

Its a time when all over America, 

| people share the friendly taste of 

Pies Seagrams 7 Crown. Not only asa 

^I riit, but in the holiday 

X * drinks they serve. m 

Seagrams T is Americas ^" 
favorite whiskey. Especially 4 
f for Americas favorite time í q 
uU of year. TT 


| Give Seagram's 7 Crown. 
It's America's favorite. 
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SEAGRAM DISTILLERS CO., N.Y.C. AMERICAN WHISKEY—A BLEND. 86 PROOF. GIFT-PACKAGED AT NO EXTRA COST. 


PERSONAL-USE 
REPORT 


color 


Sable 1 Color Printer has all controls 
(except lens) in base console. Three 
timers start simultaneously but end in- 
dividually, releasing filters into the light 
path to terminate, in order, blue, green, 
and red exposures. Enlarger lamp is 
then turned off, safelight turned on. 
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PERSONAL-USE REPORT 


Castamatic— 
Easy Unreeler 


A one-handed spinning reel has 
always escaped our grasp. Several 
have claimed it; now this one does 
it. Where conventional spin-fishing 
reels need a forefinger to hold the 
line while you open the bail with 
the other hand, the Castamatic lets 
you complete the cast with one hand 
—and without touching the line. 

On the water I found it can per- 
form faster, easier, and with neater 
casts since line is released by the 
bail rather than by a sticky finger. 
In a day's fishing I had fewer tan- 
gles, even fished with gloves on. 

The ball-bearing bail arm is ex- 
tremely free-moving on command, 
designed to eliminate a partially 
closed bail caused by binding sheet- 
metal parts. You can open bail in 
any rotational position, and crank 
backwards in the open position. 

But it takes practice—it's that 
quick timing of the line release that 
beats the finger. Made by Berkley, 
Spirit Lake, Iowa 51360, it's a good 
buy at $25.— Dave Vigren 
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Programing the Sable 1: 
You press buttons, machine 
analyzes negative's primary 
colors through photocells in 
baseboard, with 
phragm used as a light at- 
tenuator. Dials set separate 
timers for each of the three 
exposures. At 
after image has been focused 
on easel, brightness is mea- 
sured with exposure probe, 
(visible in center of easel), 
in order to determine the to- 
tal exposure for the print. 


Ses sic E a soa RUD EDU UE cece L C DLE 


lens dia- 


right, 


A Pushbutton Color Printer 


' There's a new machine in my dark- 
room these days that makes color 
printing pushbutton-easy. It's the 
Sable 1 Color Printer, an almost 
automatic enlarger-plus. 

Sable 1 incorporates everything 
needed for analysis and exposure in 
a single integrated unit: color and 
exposure analyzers, three  super- 
accurate timers, voltage stabilizer, 
filler pack, room and safelight con- 
trols, plus a fine 35mm enlarger with 
an El-Nikkor 50mm f/2.8 lens. 

In use, the machine functions first 
as an averaging color densitometer 
to make an integrated color analysis 
of the negative, and programs the 


Just pull the trigger and cast—bail 
automatically releases line when you 
relax finger. Author (above) had to pull 
trigger hard to move bail into casting 
position (line is held by curved section 
of bail). Then bail flipped open at 
moment he removed finger, and line 
shot out cleanly. It takes practice. 


How it works: Squeez- 
ing trigger moves inter- 
poser lever that pulls 
spool shaft back against 
bail extension-spring an- 
chor point. This puts bail 
arm in over-center posi- 
tion, flops bail open when 
trigger is released. On 
your first rewind turn, the 
trip plate hooks bail arm, 
closing the bail. 


SPOOL SHAFT 


TRIP PLATE AND BAIL- 
EXTENSION SPRING 


a : ža 
E z ri 
é: L : AT ianu. 
Ti 0o ooo c 


correct times for the three color ex- 
posures. Then, using an exposure 
probe (photocell) to measure image 
illumination in a shadow area, you 
set the lens aperture. A single switch 
initiates automatic filtration and ex- 
posure sequence. 

The machine can also be used, of 
course, to make  black-and-white 
prints. Accessory negative carriers 
adapt it to half-frame 35 and 126. 

Developed by Sable Photo Works, 
Inc, Boulder, Colo., Sable 1 is 


marketed by Honeywell Photograph- 
ic Products, Box 1010, Littleton, 
Colo. 80120. Price: 


about $600.— 
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CURVED-BAIL ~ 
LINE HOLDER 


NEW EXCLISME __ 23-PAGE ATLAS: Over 900 Places to Take Your Sied — |" 
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Scraper limits brush dip 


| 


New Ideas from the 
Inventors 


The PS pick of ingenious inventions recently patented 


ILLUSTRATIONS BY DANA RASMUSSEN 


UD 


ee Ln 
E Nu" Lowered inside a paint can, this 
adjustable platform could be set 
by tightening a thumbscrew on a 
rod. It would preset and limit the 
dipping depth of a brush to keep 
the ferrule clean. An angled, up- 
right scraper would let you remove 
excess paint from the bristles, drain 
it back into the can instead of run- 
ning it around can's resealing lip. 


Voice switches TV camera 
Closed-circuit television confer- 
ences could be improved, according 
to this Bell Labs patent, if indi- 
vidual cameras were switched on by 
a speaker's voice. The speaker 
would then be seen and heard by 
conference participants at all loca- 
tions. And when the speaker 
changed, a different camera would 
d be activated. The leader could over- 
ride the voice switches, when needed, 

to display graphic materials. 


Liner-shield kit converts pool to ice-skating rink 

Formed as segments of a circle, these sturdy plastic shields would slip over 
the rim of a conventional above-ground swimming pool to form a protective 
facing inside the liner. Turned-in flanges at the lower ends of the shields 
would space the protectors from the pool wall. Supplied as a kit, the segments 
would lap and attach to each other to form an inner pool in which water ipte et 
could freeze for skating without cutting the regular liner. The shields would Hoc. V E eorr: 
also buffer the regular, more fragile pool wall against skate-impact damage. a i 


Wheel cover flashes warning 


Flashlight aims chemical spray Third wheel improves cycle drive 


Light-reflective patches inside 
your hubcaps or wheel covers could 
make flat-changing safer for you 
and for other drivers. Set on or off 
the road at a reasonable distance 
from your car, the reflector would 
shine a warning from light of an 
approaching car’s headlights. The 
hubcap could be propped on a spe- 
cial stand or held up by a rock. 


— The following patents have been issued on these 
TC ven inventions: 

- Pool-to-rink kit- No. 3,639,921] to W. Siler, 
Toledo, Ohio; Flashlight spray-—No. 3,638,836 
to C. Vickers ITI, Jacksonville, Fla.;'Three-wheel 


Dac 


A guard or policeman could see Tandem driving wheels would 


exactly where he was aiming an 
aerosol spray if it followed the beam 
of his flashlight. Attached behind a 
regular flash and triggered from a 
hand grip, this anti-intruder or 
riot-control chemical could be dis- 
charged accurately and quickly 
while leaving one of the watchman's 
or officer's hands free. 
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give this cross-country cycle safer, 
surer footing on rough terrain. 
Linked to a drive sprocket by par- 
allel bolsters, the wheels would rise 
and fall independently, keeping one 
wheel in contact with the ground 
when the other was bouncing over 
a hole or bump. It’s said to cut up- 
and-down frame movement. 


cycle— No. 3,638,746 to L. Gostomski, Thorp, 
Wis.: Brush seraper—No. 3,641,615 to C. 
Peasley, Burlington, Mass.: Voice switch—No. 
3,601,530 to RH. Edson, Brielle; D. Mitchell, 
Martinsville; and G. Reid, Holmdel, all of N. J.; 
Safety hubcap— No. 3,639,036 to E. Rosebach 
Jr., Abington, Mass. 

Copies of patents may be ordered, by number, 
from the Commissioner of Patents, Washington, 
D. C. 20231, at 50 cents each. To write to an in- 
ventor, if the address above is insufficient, address 
him (by name and patent number) in care of the 
Commissioner of Patents. 
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A "Kool Milds iS no: ordinary. . " 
..lowered-tar cigarette. 

we lowered the tar. — 

but didnt touch Kools 
unique taste of extra 
coolness; Te pore taste 


1 
: 


Ti 14mg.tar, Americas E saro 
1.0 mg.nicotine | menthol cigarette, - 


Warning: The Surgeon General Has Uetermined 
That Cigarette Smoking Is Dangerous to Your Health. 


I. pi s E. Hi da "ME FB : Tra Ma "a re ex n T Pe ee m 
€ BAW T Co od Milds 14 mg. “tar,” 1.0 ma. nicotine av. per cigar ette, by FIC met hod. 


IF YOU CAN USE 
ANY OF THESE 
TOOLS... 


you can build your own Bell & Howell solid-state 25-inch 
diagonal color TV ...it's just part of a new, first-of-a-kind 
program in digital electronics, the revolutionary new industry 
offering well-paying career opportunities ... now! 


"Electro-Lab" is a registered trademark of the Bell & Howell Company. 


The common household tools pictured at 
left are al! you need to start building your 
own solid-state 25-inch diagonal color TV. 
But that's just part of the enjoyment and 
discovery you can look forward to in this 
complete learn-at-home program... 
because this is the world's first television 
course employing digital electronics tech- 
nology —the remarkable new electronics 
development that's certain to change all 
our lives in the next few years! 

Building your own color TV gives you 
valuable "hands on" experience with 
solid-state circuitry — the kind of practical 
experience you'll need to step right into a 
successful part-time or full-time career in 
home entertainment electronics. 

What's more, by gaining knowledge of 
the new, more accurate digital system of 
electronics, you'll have the most up-to- 
date electronics skills under your belt... 
ready to qualify you for choice career 
opportunities in the digital industry or 
enable you to earn extra income part-time 
working on digital equipment. 


Fix stereo systems... FM-AM radios... 
phonographs ...tape recorders 

With your new skills, you can build and 
service stereo-hi-fi systems — including 
FM-AM radios...phonographs...open 
reel tape recorders and cassette or car- 
tridge player/recorders. You could even 
build yourself a complete "home enter- 
tainment communications center" — com- 
plete with the new gadgetry of cartridge 
television when it comes out. The skills 
you build by following this unique pro- 
gram are more than enough to service 
almost any type of home entertainment 
electronics device. 


A complete at-home learning program 
in home entertainment electronics 
Your color TV project is probably the best 
way for you to learn the most advanced 
"state of the art" concepts of sophisti- 
cated electronics circuitry. It's part of a 
complete at-home learning program pre- 
pared by skilled instructors at Bell & 
Howell Schools. Mail the postage-free 
card today so that our representative can 
bring you all the facts at no obligation. 
It doesn't matter if you've never had 
any training in electronics before. No- 
body's going to start throwing "diodes" 
and "capacitors" at you right off. You 
start with the basics. You take it one step 
at a time. You walk before you run. And 
youll be amazed at how quickly you 
start to feel comfortable with things that 
seemed complicated at the beginning. 


Attend special "help sessions" ... talk 
to your instructors in person 

A unique advantage of our learn-at-home 
program is the "help session." Scheduled 
regularly at Bell & Howell Schools and in 
cities around the country, these informal 
seminars give you face-to-face, personal 
assistance from our instructors. You'll 
also meet other students and enjoy talk- 
ing shop. 


Master the most up-to-date 

solid-state and digital technology 

As color TV moves closer toward total 
solid-state, and as the more accurate and 
reliable digital systems appear in home 
entertainment electronics gear, you'll be 


thoroughly familiar with the most ad- 
vanced troubleshooting techniques for 
the servicing and repair of this new 
equipment. 


Digital electronics is changing our lives 
Computers. That's where this new digital 
language of electronics first began. If it 
weren't for digital electronics, the new 
pocket calculators and digital clocks 
would not have been born and on the mar- 
ket today. Soon, everything from speed- 
ometers to stereos to kitchen stoves will 
likely have digital measurement — direct 
numerical readouts in place of conven- 
tional dials and needles. Plainly, the 
demand for digital systems—and tech- 
nicians who can design, build, service 
and repair them — is growing rapidly. 


Why you should get your training from 
Bell & Howell Schools 

Skilled instructors at Bell & Howell 
Schools — carefully selected for 
their knowledge, experience 
and teaching ability — plan 
each program with the utmost 
care and attention. Each year, 
they spend over $200,000 im- 
proving programs to keep them 
up-to-date with the latest technol- 
ogy. Many Bell & Howell Schools 
graduates have used their home 
study training to get started in excit- 
ing new careers or businesses of their 
own in electronics. You could too! 


With your first lesson you get... 
...the Laboratory Starter Kit! A volt- 


ohm-meter (VOM) with design panels, P | 


modular connectors, experimental A 
parts and battery power source. b^ 
Gives you immediate “hands on" 
experience with your very first lesson. 


You also build and keep the exclusive 
Bell & Howell Schools Electro-Lab" 
electronics training system 

To make sure you get practical ex- 
perience with instruments used daily 

by professionals, you build yourself a 
Design Console, an Oscilloscope and a 
Transistorized Meter (see details at right). 
These are the three instruments you ll 
work with constantly — both during your 
program and thereafter. 


CONSIDER THESE ADVANTAGES: 


Help Sessions We've scheduled special 
"help sessions" regularly at the Bell & 
Howell Schools and in many other cities 
throughout the U.S. and Canada. Top 
instructors give you expert advice and 
you meet other students, too. 


National Career Placement Center 
When you complete your course, we will 
help you in your search for a job in a field 
of electronics that fits your background 
and interests. Although we cannot 
guarantee jobs to our graduates, this 
placement service is available at any time 
after you graduate. 


Veterans’ Benefits Weare approved by 
the state approval agency for Veterans 
Benefits. Check the box for details. 
Student Financial Aid Weare an eligible 
institution under the Guaranteed Student 
Loan Program. Check the box for details. 


Detach postage-paid 
reply card and 

mail today for Free 
Information! 


25-inch 
picture 
(measured 
diagonally) 


m Bell & Howell Solid-State 25-inch 
color TV. Ultra-rectangular tube .. . 25- 
inch picture measured diagonally . . . 
full 315 square inch viewing area. Solid- 
state modular circuitry... 4 advanced IC's 
... 100 transistors ... 72 diodes .. . indi- 
vidual plug-in circuit boards. Special 
UHF/VHF tuning features... built-in self- 
service components. 


m Design Console Use this to rapidly 
“breadboard” circuits without soldering. 
Equipped with built-in power supply. .. 
test light... speaker... patented plug-in 
modular connectors. 


m Oscilloscope Portable 5-inch wide- 
band oscilloscope offers bright, sharp 
screen images ... calibrated for peak-to- 
peak voltage and time measurements . .. 
3-way jacks for leads, plugs, wires. 


B Transistorized Meter Combines most 
desired features of vacuum-tube volt- 
meter and quality multimeter. Registers 
current, voltage and resistance measure- 
ments on a large, easily-read dial. Fea- 
tures sensitive, 4-inch, jewel-bearing 
d'Arsonval meter movement. 


For Free Information, Mail Card Today! 


If card has been removed, write: 
An Electronics Home Study School 
DEVRY INSTITUTE OF TECHNOLOGY 


ONE OF THE 


BELL & HOWELL SCHOOLS 


4141 Belmont, Chicago, Illinois 60641 


528D1 


CHEM m EGER 


9950 and this coupon gets pu 
a welding set that ae cuts, k 
ats, shapes, bends and fo 


Union Carbide Corporation 
P.O. Box 6000, Ebenezer Road 
Florence, South Carolina 29501 
Attn.: G.J. Scott 


Please send me the Purox “Metalmaster” 200. And don’t forget my free manual. 
Here's my check or money order for the $99.50. 


Name | 

aar e n. Anas is 
n gp fm -— n uis bmc 
L eee ee 


Union Carbide's “Metalmaster” 200 gas welding outfit gives you the 
biggest value around for your buck—even at our regular price of $140. 

It’s arugged, high-performance outfit ideal for the repairman, 
farmer, do-it-yourselfer, car buff or sculptor. Welds up to 3/16-in., 
cuts up to % in.* 

The outfit includes a welding torch, two welding heads, a 
cutting attachment, an oxygen regulator, an acetylene regulator, 
goggles, a friction lighter, and a 124’ twin hose. 

Our $99.50 offer expires January 31,1974. So order now. We'll even 
throw in a copy of our How-to-Do-It book to get you started. And if you 
see a Linde Distributor for your welding gases, he'll throw in a free pair 
of all-leather welding gloves. Outfit F.O.B. shipping ie O 
point. Allow about 2 weeks for outfit delivery. Cases. 
*Optional nozzles available for cutting up to 2 inches. 
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Recreatio 


... on the go with P 


Boating boom continues 


Unlike most of the recreationa 
shows I've visited lately, the big 
Marine Trades Exhibit at Chicago's 
McCormick Place was a jolly gath 
ering. That’s because sales of boats 
and outboard motors are booming. | 

We spotted some new ravage vind 
boats in the 21- to 24-foot clas 
with eight-foot beams, which are 
winning new friends [PS, Nov.]. 
There was also an innovative new 
jet from New Zealand. Boston Whal- 
er unveiled a new family- style boat 
—a departure from its “man-type” 
models. 

Two things we thought silly were 
the proliferation of humped bows 
that slant up and are slippery to 
walk on, and fake fur interiors in 
runabouts. 

There was some feeling at th 
show that some new products were 
being held back for introduction at 
the New York show next month, in- 
cluding an outboard over 150 hp. 


The do-it-yourself outdoorsman 
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BOLT TO prono iin 2° x4" BRACE 

How can you take three bikes 
along when you drive a_ pickup 
camper? Bud White of Woodland 
Hills, Calif., designed this rack made 
of scrap plywood, one-by-twos, and 
one-by-fours. You can build it ta 
accommodate from one to three 
bikes. A piece of rope from each 
side of the camper goes through 
each bike to prevent sway when 
cornering and acts as a safety tether. 
The two-wheelers go on or off fast. 


Roundup 


on and off the road 
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New front-wheel-drive chassis for motor homes 


By HERBERT 
SHULDINER 


Lon dos ee dc e icu calcu o D uM 
Fou un a nulo MR auc cic m Nol cu o cc ue icu cari c c Cic im ill c ca d 


Holiday Rambler recently announced a new motor home that will go on sale 
in the second half of next year. Holiday's rig will be unique because it will 
use a totally new front-wheel-drive chassis made by AM General, a wholly 


owned subsidiary of AMC. 


The new chassis, consisting of front and rear units, can be used to build 
motor homes ranging from 20 to 30 feet long. The chassis will come with 
either a 360- or 401-cu.-in. V8 engine and a four-speed automatic transmission. 
The rear unit is available with single or tandem 4500-pound axles, each with 
its own independent air-spring suspension. No prototype motor homes have 
yet been built on this chassis, but one other major RV manufacturer is already 


dickering to buy it. 


Rotary motorcycles coming 


Both Suzuki and Yamaha are 
working feverishly to introduce Wan- 
kel-powered bikes here some time 
next year. But the two Japanese 
firms are encountering some diffi- 
culties in eliminating minor bugs. 
The powerplants are expected to be 
in the 650cc range. 


LPG—new crisis for RV owners 


Even if you've got the gasoline 
to take a trip in your RV, your 
worries might not be over—especial- 
ly if you're planning to travel this 
winter. That's because propane gas 
is in short supply. Prices of this 
fuel have already doubled over last 
year and may double again during 
the coming year. 

But there's a good chance that 
when the camping season starts its 
peak period after Memorial Day, 
supplies may be adequate—albeit 
more expensive. 

How do you cope with this situa- 
tion? Be sure that you're adequately 
stocked before traveling into a 
strange area. Don't wait until you're 
completely empty before refilling 
your bottles. Make sure you run 
your LPG-electric refrigerator on 
current when a hookup is available 
or off 12-volt batteries when you can 
recharge them conveniently. 

Incidentally, disposable propane 
cylinders used in lanterns, stoves, 
and catalytic heaters will also be 
affected by this shortage and will be 
more expensive. 


Suburban Propane, one of the 
largest propane suppliers in the 
country, offers free its “Guide to Gas 
Service Anywhere," which could 
help you find refill stations more 
easily. You can get a copy from 
Dept. TGF73, Box 206, Whippany, 
N.J. 07981. 


Are lantern mantles dangerous? 


Kyle Griggs, a scientist at the 
Lawrence Livermore Laboratory in 
California, says experiments he's run 
lately indicate that you can en- 
danger your health when you burn 
a new lantern mantle in a small, 
closed space like a camper. The 
reason? Hazardous amounts of be- 
ryllium and radioactive thorium are 
released during the first 15 minutes 
of burning. Griggs advises that you 
exercise greater care when burning 
new mantles in camping lanterns. 

We checked with some major 
mantle makers and sellers, who 
claim they haven't had time to check 
Griggs’ findings. We'll follow up 
with their answer in an early issue. 


National Parks signs go metric 


Did you know that the south rim 
of the Grand Canyon is 2099 meters 
high? The next time you visit the 
spot, you'll find a National Parks 
sign telling you that—along with 
the height in feet (7000). Besides 
helping U.S. citizens get used to 
thinking in metric terms, the dual- 
system signs should be helpful to 
foreign visitors. 
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Tubing Cutters 
give “pro” results! 


Quick-Acting Tubing Cutters 
No. 131 — 4" thru 156" O.D. fy 
No. 132 — 14” thru 258" O.D. W x 
No. 133 — %” thru 356” O.D. | 


No. 134 — 1%” thru 472" O.D. a n 


Open and close instantly. 
The most advanced tub- 
ing cutters made for p~ * 
thin and heavy f T 
wall copper, "uo D; 
brass, and alu- SOY s 

minum tubing, alu- N"... 

minum pipe and thin wall conduit. 
Wheels available for cutting plastic. 


+% 
^ 


PA Midget 

y * ‘Tubing Cutters 
1 X No. 103 154,” turning radius 
No. 104 1114,” turning radius 


For extra-close-quarters cut- 

ting of hard and soft copper, 

aluminum, brass and plastic tubing. 

Dual rollers opposite hardened cutter 

wheel center tubing for smooth, fast, 
accurate cuts. 


3 Tools in 1! pm 
No. 10 — 14" thru 1" O.D. "2 


E C 
No. 15 — 346” thru 114” O.D. 2? 
Quickly, smoothly cut — 4^ 


copper, brass and s 
aluminum tubing — Gu e 
un 


also thin-wall 
conduit. Have 
handy, fold-in 
reamer with gas aiu 
cylinder wrench key cut into blade. 
For larger capacities (58" through 
41” O.D.) see Nos 20, 30 or 40. Cut- 
ters for plastic also available. 


Free Catalog: Covers the complete 
line of famous RIDGID  Pretested 
Work 


Saver Tools. Write Dept. 
PS-2123, The Ridge Tool Company, 
Elyria, Ohio 44035, U.S.A. 


EMI Ridge Tool Subsidiary 
mm Emerson Electric Co. 
IEMISHSDN 
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Detroit Report 


i . Behind the scenes in the auto industry 
By JIM DUNNE / PS Detroit Editor 


Overdrive again? Gas economy may bring it around 


The auto companies are taking a renewed interest in overdrive systems in 
the face of criticism of big-car fuel economy. GM and Borg-Warner have 
overdrive units for automatic transmissions. The GM system is simply a fourth 
gear on a Turbo-HydraMatic transmission. It provides about a 20-percent 
increase in highway-speed economy. The B-W system is actually a two-speed 
rear axle that fits about any big car built today, manual or automatic. The 
high cost of these units is being offset by higher fuel costs and the lower 
economy of emission-controlled engines. Pontiac is investigating the GM and 
B-W systems for possible future use. But it looks like gas prices will have to 
get even higher before the units will make sense from a price standpoint. 


Headlights in different shapes ? 


If the federal government's pro- 
posed standards on headlights are 
adopted, the headlight business will 
go through a revolution. The pro- 
posal includes rectangular  head- 
lamps for two- and four-headlamp 
systems, and a new three-beam sys- 
tem with a setting between high and 
low. 

Lighting manufacturers like Gen- 
eral Electric want to improve the 
maximum candlepower from today's 
75,000 to 150,000, primarily upgrad- 
ing the high beams. GE does not 
like the rectangular shapes. They 
mean more proliferation, more con- 
fusion, and less availability of odd 
sizes. 

Now there are three legal head- 
lamps on the U.S. market: The one 
used in single-headlamp systems, 
and the two in the dual-headlamp 
system. Government proposals would 
boost this to 11, complicating pro- 
duction as well as supply. 


Sealed beams: future secure 


GE, which makes a minor share 
of the 60 million lamps produced 
each year—mainly because GM does 
its own sourcing through Delco— 
believes that the sealed-beam head- 
light will continue to be the only 
legal one sold in the U.S., even 
after the standards are changed next 
year. 

GE engineers say the round sealed 
beam in an improved four-headlight 
system is the best available for all- 
around lighting and simplicity of 
operation. High beams have a pos- 
sible use of only 15 percent of night- 
time driving, but are actually used 
only five percent of the time. Criti- 
cism of nonsealed-beam headlights 
centers around the fact that they 
breathe as they heat up and cool 
off, with the result that reflectors 
become tarnished from the moisture 
pulled inside the lens. 
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Cadillac clams up 


After two years of talking about 
the progress of its small car, Cadil- 
lac has suddenly pulled a curtain 
of secrecy over the entire project. 
That probably means the car is on 
the verge of getting the green light 
from GM management. Latest word 
is that the Mercedes-type model will 
have front drive, be offered as a 
four-door sedan, sell at à premium 
over the regular Cadillac models, 
and be introduced as a 1976 model. 

The Wankel engine is still very 
much in the running as the power- 
plant, though the Caddie V8 is not 
out of the picture completely. Best 
guess is that the division will offer 
both a V8 and GMRE, but the 
chances of going completely rotary 
are good. Old plan to import Opel 
body from Germany and put Cadil- 
lac name on it for U.S. sale was 
discarded. 


Lincoln has one, too 


While Cadillac is making all the 
motions about a smaller luxury car, 
Lincoln has been getting a similar 
model ready for 1976 production. 
The new model will have conven- 
tional driveline, V8 engine, and the 
same kind of opulent interior finish 
found in the Mark IV. 'This model 
is in addition to the bigger, Fleet- 
wood-type Lincoln being planned for 
introduction at about the same time. 

What it amounts to is that Lincoln 
will be able to match Cadillac model 
for model in all markets except one 
—the nine-passenger limousine. The 
future lineup will include the pres- 
ent Continental two- and four-door 
sedans, the Mark IV, the small 
sedan, and the bigger four-door. 

It may look like the wrong kind 
of marketing move in the face of 
dwindling big-car sales, but auto of- 
ficials point out that the luxury cars 
have been immune so far from the 
general trend to cheaper models. 


Sales have been increasing for Cad- 
illac, Lincoln, and Mercedes while 
lower-price full-size cars are down. 


Motor-home fuel economy 


In a recent test of a 10,500-pound, 
26-foot motor home conducted by 
one of the bigger companies, it was 
found that fuel economy ranged 
from 6.8 mpg at 75 mph to 102 
mpg at 50 mph. This is steady driv- 
ing of the type usually encountered 
by motor-home drivers. In contrast, 
the EPA says that the Oldsmobile 
Toronado only gets 6.8 miles per 
gallon in its emission tests. 

Two differences explain the ap- 
parent advantage: The motor home 
doesn't meet emission standards, so 
the engine can run at its best effi- 
ciency; and the EPA mileage test 
is far tougher than running at a 
steady highway speed. Look for a 
lot more explaining from car pro- 
ducers later as the public begins to 
base its buying on EPA results. 


Smaller is not cheaper 


The new Mustang II, smaller, 
lighter, and lower powered than its 
predecessor, is selling for more. In 
fact it costs more to buy the lowest 
priced Mustang than it does for the 
bigger and higher powered Camaro. 
The story at the top of the model 
line-up is the same: Camaro's V8 
costs less than the Mustang V6. 

Ford evidently thinks that it can 
get away with the higher price tag 
because of the general switch to 
smaller cars. But Chevy is delighted 
with the price development, and ex- 
pects to sell all the Camaros it can 
build in the coming year. There is 
only one hitch. Chevy is severely 
limited in the number of Camaros 
it can produce. Ford, perhaps an- 
ticipating this, went out on a limb 
with the Mustang price. It looks 
like they want to sell all they can 
before competition gets similar prod- 
ucts in the new Mustang market. 


Scramble for the GMRE is on 


Pontiac, Olds, and Cadillac divi- 
sions are scrambling to get on the 
rotary-engine bandwagon. But they 
have to wait in line. Chevrolet is 
getting all the first-year production, 
now estimated at 165,000-200,000, for 
its Vega-type sportster model. Later, 
as more factories are put into pro- 
duction, engines will be available 
for the other divisions. 

But who gets them first is a mat- 
ter of concern. Cadillac seems to 
have the inside track for about 
50,000 engines for its Mercedes-type 
car. After that it is a dogfight. 

Chevy wants all the engines it 
can build. But Olds has a lot of 
influence, and may convince GM 
management to divert some engines 
away from Chevy for its use. Pon- 
tiac, behind Olds in sales and in 
profit per sale, has less clout, must 
wait in line for what's left over. 
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For Home Movie Makers, 
Now It's “Talkies” 
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Sight and sound 
come together in the 
new Ektasound 
sound-movie camera. 
Microphone simply 
plugs in. Model 140 
here is $285. Model 
130 (without zoom 
lens) is $200. 


You set lens focus 
by guesstimating dis- 
tance. Controls on 
side set the filters (for 
daylight or interior) 
and check battery. 


Loading is easy with a 
drop-in cartridge. Sound? 
It's on a magnetic stripe 


By EVERETT H. ORTNER 
Group Editor, Consumer Information 


aa O 
kay,” I said. “Everybody keep 
talking while I shoot.” 

Immediately there was silence at 
the party. “What should we talk 
about?” somebody asked. 

That's one problem with the Ekta- 
sound home-movie system: getting 
people to talk naturally. 

Kodak's new Ektasound movie 
system [PS, Oct. ’73] is the first to 
offer the ease of drop-in cartridge 
loading along with a sound head in 
the camera itself. No separate re- 
corders are needed. It's like shooting 
silent movies, except for: 1) plug- 
ging in a microphone, which is sim- 
ple, and 2) holding the mike in good 
listening position while you're shoot- 
ing, which takes some doing. 

For all its bulk and almost four- 
pound weight, the camera is surpris- 
ingly easy to handle. I used the 
model 140, which has a 9-21mm 
zoom lens and a slightly fancier 
viewfinder (not through the lens) 
than the single-focal-length (9mm) 
model 130. By now, super 8 cameras 
and film have reached a stage where 
the amateur, with a little practice, 
can produce excellent home movies. 
The new Ektasound cameras reflect 
that high level of development. 'The 
movie part of the movies is great. 
Particularly, if you haven't, you'll 
want to try Ektachrome 160 film, 
which produces superb effects at al- 
most any light level. 

How's the sound? That's some- 
thing else. Kodak advises that you 
place the microphone “near” your 
subject, and at least three feet from 
the camera (to keep out camera 
noise). That picture of me holding 
the microphone with my left hand is 
optimistic, to say the least. For ade- 
quate sound, you must place the mi- 
crophone on a stand (supplied) very 
close to your subject—or else have a 


: Cis: 03 m EP helper to hold the microphone near 
Two mike jacks (bottom and center) Loading, from the side, takes just a bit your subject. You've got 12 feet of 
are for standard use or high-ambient- more care than with silent cartridge, in microphone cord for maneuvering. 

noise use. Top jack is for battery pack. order to slip cutout over sound head. Now for the problems: The micro- 
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LUBRICANTS 
FOR EVERY 
SNOWMOBILE 


THE SHALER COMPANY Waupun, Wisconsin 53963 


Lens points sideways, but pivoting mirror flips to project 
scene forward (as above) or through rear of projector. Lens 
is 22mm f/1.5. A zoom 15-30mm lens costs $30 extra. 


phone is omnidirectional—it picks 
up sound not only from your subject 
but from all other sources as well: 
a noisy passing car, a neighbor's 
lawn mower, the hi-fi. 

To improve your chances of get- 
ting good sound, the camera offers 
an alternate microphone jack that 
attenuates the sound (by 10dB). 
This is recommended when subjects 
are speaking very close to the micro- 
phone or when the camera's machin- 
ery may be too easily picked up, as 
in small rooms with sound-reflecting 
walls. I found the alternate jack po- 
sition helpful whenever there was 
much background noise. 

Another mike? An alternative is 
to have an additional microphone— 
unidirectional—for times when un- 
wanted noise is a problem. 

The sound, even when all goes 
well, is not of high quality. Fre- 
quency response of the system, Ko- 
dak says, is 200 to 5000 Hz—which 
limits its ability to discriminate 
among low-frequency sounds, “mush- 
ing” them together. The limitation, 
however, is not of the cartridge, but 
of the camera’s own sound system. 

The cartridge is the heart of the 
system. Taller by 0.6 inch than the 
silent cartridge, it has an opening 
in its bottom for the sound head of 
the camera. A magnetic stripe on 
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the film carries the sound signal. 
It is unaffected by processing. 

You can, incidentally, shoot silent 
super 8 cartridges in the camera (a 
notch in the cartridge tells the cam- 
era whether to turn its sound re- 
corder on, and modifies the speed: 
18 frames per second for sound, 
about 20 for silent). And you can 
add sound, later, to silent film by 
having it magnetically striped (cost 
range: two to six cents a foot). 

Other systems. There are, of 
course, other movie sound systems— 
although none with the dual-purpose 
cartridge. Bell & Howell's uses a 
separate synchronized tape-cassette 
recorder for sound, and film and 
tape are played back simultaneously. 
The Optasound system records sound 
the same way, but transfers it to a 
magnetic stripe placed on the film 
after processing. While playback is 
the same as with Ektasound, the re- 
cording system offers the possibility 
of higher quality, and your own 
present super 8 camera may be modi- 
fiable to synchronize with an Opta- 
sound tape recorder. 

Whichever sound way you go— 
Ektasound, Optasound, or separate 
striping of your silent super 8 mov- 
ies—as long as you have magnetical- 
ly striped film, you can play it in 
an Ektasound projector. 


Wood-cased 
looks great on bookshelf. Gray plastic 
cover (not shown) normally covers in- 
nards. Threading is simple: Slip film into 
channel, attach it to take-up reel. 


RECORO LEVE " 


Sound controls offer range of possibilities: 
sound-on-sound. Volume is set automatically by automatic 
gain control (AGC) or manually by using VU meter (left). 


The projector gives you a 
second crack at the sound, 
to add music or narration 


Ektasound projector 
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Super 8 sound projectors for mag- 
netically striped film are not new, 
but the Ektasound units offer some 
fresh design ideas: 

è Shape, styling, and material 
(wood) that suits it to a bookshelf. 

€ A two-way mirror that flips to 
project from either side of the unit: 
from your bookshelf, or from the 
rear with you at the front controls. 

Again, there are two models: mod- 
el 235, a simple playback machine; 
and model 245, with both record and 
sound-on-sound capabilities. 

If you intend never to add music 
or narration to your sound movies, 
or erase unwanted sound—or add 
sound to your silent movies—model 
235 ($219.50) will do fine. If you're 
more ambitious, you'll need model 
245 ($279.50). It opens the door to 
semiprofessional sound: narration, 
musical backgrounds, sound effects 
—everything, in short, except “lip 
sync," which, of course, only the 
camera can do. It gives you a sec- 
ond shot, too, at a poor sound track— 
you can replace it with narration or 
music. 

Power output by the amplifier is 
three watts—fine for home purposes, 
and the speaker is built in. 

All in all, the system is here. 
Now it's up to you Cecil B. De- 
Milles to show what you can do. Gs) 
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ling "é . Down the Road 


...news and comments on cars and driving 


By JAN P. NORBYE / PS Automotive Editor 


DATELINE: FRANKFURT AM MAIN, GERMANY 


Why no Wankel car from Stuttgart at the international show? 


It was Germany's first international auto show in four years, and I found 
a surprising contrast. In 1969 Mercedes-Benz showed the C-111 prototype 
with a three-rotor Wankel engine, but this year Mercedes is still no closer to 
building a Wankel-powered production car. Citroen of Paris had not yet an- 
nounced its M-35 single-rotor pilot program at the time of the last Frankfurt 
show, but chose the 1973 event to display its production model—the GS Birotor 
(Ill give you a full report next month). And GM, which did not sign a Wankel 
agreement until late in 1970, now had an experimental Corvette with a twin- 
rotor Wankel as the center attraction. 

To find out the real reasons for the Mercedes holdback on the Wankel, I 
went to Stuttgart to interview Peter von Manteuffel, assistant to the technical 
director, and a man with years of Wankel experience from NSU. He showed 
me experimental engines with 2, 3, and 4 rotors, and demonstrated the newest 
developments, such as a new lubrication system for the apex seals. Instead 
of the sleeve with the oily surface in the intake port, oil is now fed directly to 
the seal by small canals on either side of the intake port. We looked at samples 
of apex seals made of different materials, including many with a silicon 
nitride or silicon carbide basis. 

Peter von Manteuffel explained that durability in the Wankel is still not 
up to par with Mercedes piston engines. We saw rotors that had overheated 
and rotors whose internal gears had been chewed up. Equally important, fuel 
consumption is higher than in piston engines of similar power. Until the 
Wankel comes up to Mercedes standards for life and fuel mileage, it will re- 
main in the experimental stage. According to Hans Scherenberg, the technical 
director, it is an open question whether the Wankel will ever be offered in a 
Mercedes car. 


in Europe, and Mercedes now builds 
a V10, too. 

Opel and Peugeot displayed a 
range of diesel-powered cars, includ- 
ing station wagons. Peugeot now 
installs diesels in about 16 percent 
of all new cars; Opel in less than 
10 percent, perhaps because the 
diesel is only a year old, perhaps be- 
cause it is not offered on the lowest- 
priced Opels (Kadett and 1900) but 
only on the more expensive Rekord 
II series. 


Volvo: growing multinational 


After the official opening of the 
Frankfurt show I got the news of 
Volvo's plans to start car assembly 
in the U.S. with a planned output 
of 100,000 units a year by 1980. 
This fits perfectly into the picture 
of Volvo’s expansion outside Swe- 
den. Last year Volvo bought one- 


More emphasis on the diesel 


This year about 36 percent of all 
new Mercedes cars will be diesel- 
powered. A new 240 D shown at 
Frankfurt will probably replace the 
220 D on the U.S. market. Not on 
display was a future 300 D with 
three-liter (183 cubic-inch) five-cyl- 
inder diesel engine. Five cylinders? 
Sure. Five-cylinder truck diesels 
have been around since the 1930s 
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third interest in the passenger-car 
side of DAF in Eindhoven, the Neth- 
erlands. DAF and Volvo products 
don’t compete but form complemen- 
tary lines and offer interesting pos- 
sibilities for new-product planning. 

Volvo has a new engine in the 
works — a single-overhead-camshaft 
four-cylinder unit designed in col- 
laboration with Renault and Peu- 


geot. It will be built in a new plant 
in France, and supply all three com- 
panies. 

But Volvo's most ambitious ex- 
pansion plans lie in the truck and 
bus fields. Volvo is talking with Ber- 
liet (a truck maker in Lyon, France, 
now controlled by Citroén) about a 
merger. À new range of trucks is 
being designed in a joint program 
with Saviem (owned by Renault), 
DAF (one-third controlled by Inter- 
national Harvester), and Deutz in 
Germany. Volvo built 18,000 trucks 
last year; plans to make 40,000 a 
year by 1980. 


Ford and GM gaining in Europe 


In new-car sales, GM's Opel is 
Number One in Germany, ahead of 
Volkswagen. Ford is behind, but has 
recently upped production at the 
modern Saarlouis plant that assem- 
bles the popular Escort. Ford's pros- 
pects are excellent, with a new Capri 
due next year, and plans to sell 
10,000 U.S.-built Mustangs in the 
Common Market. Ford recently took 
first place in truck production in 
Europe, and offers a wide range of 
diesels. In fact, Ford of Europe is 
the second-largest maker of diesel 
engines in the world (behind Per- 
kins). The light-truck Ford diesel 
has the Ricardo Comet V cylinder 
head (also used by Peugeot) and 
could certainly be developed for pas- 
senger-car use. 


Porsche and the 20-year car 


In addition to building sports and 
racing cars in Stuttgart, Porsche 
undertakes automotive engineering 
projects of all kinds under contract 
with other firms. VW has been an 
important client over the years. 

While many Americans have been 
talking about the "disposable" car, 
the technical director of Porsche, 
Ernst Fuhrmann, is looking toward 
the everlasting car. Porsche displayed 
a proposed design at the Frankfurt 
show. Its a two-door four-seater 
family car and features contempo- 
rary styling. 

Its news lies in the specifications 
—such as the most durable materials 
to assure 20 years' life or 200,000 
miles. The engine is a slow-running 
understressed unit. Body panels are 
mostly aluminum, and electrical 
contacts are silverplated. Porsche 
says it will cost 30 percent more 
than a normal 10-year car, and will 
still have fair resale value after 20 
years. 

It is an interesting project, but 
highly controversial, for it fails to 
take into account the rate of tech- 
nological progress. The rate is still 
accelerating, and Porsche might find 
in five years that it could build a 
far better car at lower cost. In the 
meantime, a lot of customers would 
have bought expensive cars that 
have suddenly been made obsolete 
—though still good for another 15- 
20 years' use. Gs) 
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4-wheel driving becomes a new expe- Comfort options include: air condiz. ; 
rience in the '74 Jeep Wagoneer. Quadra- tioning, AM/FM radio, plus tilt steering 
Trac . . . automatic 4-wheel drive, praised column. This 4-wheeler offers exceptional * 
universally by the experts, offers the luxury plus the rugged dependability 

ultimate in traction plus greater stability that Jeep Wagoneer has come to 

and control regardless of road surface. stand for. 

New options include a 401 4b V-8 en- On road or trail, Jeep Wagoneer 
gine and a special trailer towing package. is the Ultimate in 4-wheel drive vehicles. 

Jeep | Wagoneer 
Y From A Subsidiary of 


SR DEN American Motors Corporation 
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a cigarette should. 


tastes good 


Warning: The Surgeon General Has di inn 
That Cigarette 9mo King Is Dant perc Your Health. | © 1973 A. J, REYNOLDS TOBACCO CO. 
20 mg. "tar", 1.4 mg. nicotine av. per cigarette, FTC Report FEB.'73. 
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M... the subject of shaving and shavers in 
any group of men I've ever encountered and you'll 
trigger a lively discussion that will continue until 
every man in the group has at least described his 
preferred routine and instrument. If time permits, 
you'll also learn that each feels he has a unique 
problem — wiry beard, tender skin, etc, When we 
launched our project to report on the latest crop of 
electric shavers, we hoped we could bring you some 
definitive answers. When the score sheets from our 
testing panel were all completed, we found that 
simple answers were not going to come easily. You'll 
find out all the details in the story beginning on 
page 73. 


Honda CVCC engine gets another boost 


Now that Chrysler Corporation has signed an 
agreement with Honda giving Chrysler the non- 
exclusive worldwide right and license to make, use, 
and sell Honda's CVCC engine system, three of the 
world's largest automobile manufacturers have 
placed bets on the future of the stratified-charge 
engine. Ford, Chrysler, and Toyota have now signed 
up to make and sell the engine. GM and American 
Motors have limited-disclosure agreements with 
Honda, but have not paid the price for a license 
to make and sell it. 

The history of the stratified-charge engine again 
illustrates how long —and how much development 
work — it takes for a good idea to reach the point of 

| commercial acceptability. Smart engineers have 

| been attracted to the concept for at least 30 years. 
We ran articles on working prototypes in the 1950s 
and had a cover feature on Ford's version in July, 
1968. Our cover story on the Honda CVCC ran in 
the April, 1973 issue, According to reports we have 
heard, Honda engineers became convinced that 

| stratified charge was the way to go some time in 
1969. There is no magic in what they have done — 
they simply persisted in massaging the weaknesses 
and drawbacks that showed up in the early proto- 
types until they perfected an engine that the Na- 
tional Academy of Sciences Committee on Motor 
Vehicle Emissions called the “most promising” of 
those they have investigated. 


What ever happened to MHD? 


It should be apparent to informed persons that 
we have reached the point of diminishing returns 
in our efforts to meet our energy needs from familiar 
sources, Yet serious proposals for alternatives are, 
more often than not, shot down as so much science 
fiction when priorities for R&D money are decided. 
Such has been the fate of MHD generators. MHD 
is an acronym for magnetohydrodynamic, When we 
published an article on MHD generators in our 
June, 1969 issue, operating prototypes were already 
demonstrating their feasibility. They use streams of 
ionized gases moving at supersonic speed through a 
magnetic field to generate electric power directly 
from burning fuel. An efficiency of 60 to 70 percent 
has been predicted, compared to the 30- to 40- percent 
efficiency of conventional turbine-driven generators. 
Research and development in Japan and Europe — 
particularly in Russia — has moved steadily ahead. 
The Russians plan to have a 25-megawatt MHD 
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power plant feeding into the Moscow grid by 1976. 
Ironically, it now appears likely that an American 
company (Avco) will design and build the giant 
magnet for the Russian MHD powerplant. 


More about earthquake prediction 


New results, expanding the horizons for earth- 
quake prediction, have just been published. We got 
the word after our story on page 78 went to the 
printer. When author Gilmore was in Boulder, 
Colo., in August doing research for our story, he 
met a young scientist named Max Wyss of the Uni- 
versity of Colorado who had embarked on a remark- 
able research project, As you will learn in our 
article, scientists have discovered that rocks go 
through a phase called dilatancy before an earth- 
quake. This state affects the velocity of certain se- 
ismic waves through the rocks. Since the velocity 
change can be measured, the dilatant effect can be 
detected and the coming earthquake predicted. 

The big problem with this is that large nets of 
seismographs would have to be set up in the earth's 
earthquake-prone regions to monitor the changing 
velocities and thus predict quakes. But Wyss rea- 
soned that this might not be necessary in some spots. 
For years, he knew, seismographic stations in cer- 
tain parts of the world have been keeping records 
of all seismic signals they receive. All that would 
be necessary, he figured, would be to examine rec- 
ords in past years and see if they showed any veloc- 
ity changes prior to earthquakes. Wyss examined 
the past records from a seismic station near Mat- 
sushiro, Japan. And, he found before a swarm of 
earthquakes in 1965, there was the characteristic 
pattern of changing velocities. 

The result is important for two reasons: First, it 
shows that scientists can now begin to examine 
records from all existing stations and see if any of 
the regions seem to be facing an imminent earth- 
quake. Second, as Gilmore's story points out, the 
dilatancy prediction method so far had been shown 
to work on only one type of earthquake —the so- 
called thrust quake. But the Matsushiro swarm was 
on a strike-slip fault. Thus at least this one piece of 
evidence indicates that the method may be useful 
for all earthquakes, and not just for a portion of 
them as some scientists had feared. 


Superconducting power lines 


Scientists at the Atomic Energy Commission's 
Brookhaven National Laboratory (BNL) have re- 
ported the development of a more desirable form of 
niobium-tin superconducting material. They are 
working on superconducting power-transmission 
systems [PS, Oct. 72]. The new method involves 
inserting niobium in a bronze matrix followed by 
mechanical and thermal treatment to produce a 
better niobium-tin superconductor. The improve- 
ment comes in its performance at power-line fre- 
quencies, The new conductor has losses that are 
lower by a factor of six compared to previously 
available commercial niobium-tin. 
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Mysteries of the giant planet with the 


Great Red Spot may be solved when our Pioneer 10 spacecraft 
whizzes past this month within one-diameter range 


Our First Close Look at 
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Pioneer 10 is read- 
ied by TRW  techni- 
cians for  '*^4-billion- 
mile voyage to Jupiter, 
arriving this Dec. 3. 
Nine-foot-diameter dish 
antenna will transmit 
to Earth what it sees. 


Course to Jupiter of 
Pioneers crosses Mars' 
orbit and Asteroid Belt, 
as shown. Pioneer 10 
will swing wide of Sat- 
urn, but Pioneer 11 
may be targeted to 
pass close to it. 
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Pioneers’ reports on Jupiter will come in to 210-foot-di- 
ameter antennas like this big dish at Goldstone, Calif. 


By WERNHER von BRAUN 
PS Consulting Editor, Space 


This month a 134-year space voyage of more than 
a half-billion miles reaches its objective, and the ex- 
ploration of the outer solar system begins, when a 
saucer-shaped NASA spacecraft flies past the gigantic 
planet Jupiter and its bevy of a dozen moons. 

At nearest approach, on December 3, Pioneer 10 will 
skim within 81,000 miles of Jupiter—even closer than 
the maximum 88,900-mile diameter of the sun’s big- 
gest planet. From about 50 hours before to 50 hours 
after, its observing gear will go into all-out action. 

First close-up pictures of Jupiter and its mysterious 
Great Red Spot are to be sent to Earth by an un- 
conventional “camera” on the unmanned spacecraft. 
Instruments will seek answers to other riddles of a 
world whose exotic make-up rivals fantasies of science 
fiction. For example, Jupiter may consist largely of 
a metal never seen on earth—metallic hydrogen. Its 
atmosphere contains such strange constituents as meth- 
ane (marsh gas) and ammonia—and excites students 
of our own Earth’s past because it may be a surviving, 
observable counterpart of the Earth’s primitive atmo- 
sphere around the time when terrestrial life began. 

The Jupiter spacecraft. The space mission of Pio- 
neer 10, built for NASA’s Ames Research Center by 
TRW Systems, is the farthest ever attempted by man. 
So high are the propulsive requirements, 10 times as 
much energy per pound of spacecraft as for our 1971 
Mariner to Mars, that the craft is necessarily small. 
Its 570-pound weight at launch was barely more than 
a quarter of the Mars Mariner’s 2272 pounds. Its spar- 
tanly limited payload capacity for instruments totals 
only 66 pounds, against the Mars craft’s comparative- 
ly lavish 150 pounds. But designers have met the 
challenge, with an array of exquisitely ingenious light- 
weight observing devices—consuming, all told, less 
power than a single 25-watt bulb! 

A nine-foot-diameter dish antenna, to transmit its 
pictures and instrument readings back to Earth, domi- 
nates the exterior appearance of Pioneer 10. A tripod 
above the dish supports a small wider-angle antenna, 
for less-extreme range. Below the dish is the craft's 
hexagonal hub, with a boxlike instrument compartment 
attached to one side. Conspicuously absent is any such 
windmill-like array of solar panels as on our Mars 
spacecraft. The sun's rays are so feeble at Jupiter's 
distance that a prohibitive number of solar cells would 
be required. Instead, Pioneer 10 draws its electric 
power from an atomic source—plutonium-fueled radio- 
isotope thermoelectric generators (RTGs) at the ends 
of two extending booms. They meet its maximum re- 
quirements of 108 watts of electricity. 

A new three-stage rocket combination, an Atlas-Cen- 
taur plus a Thiokol solid-propellant third stage, 
launched Pioneer 10 in March 1972 at a record 32,000 
mph, That was the velocity required for a journey so 
far that the signals of the craft’s eight-watt radio trans- 
mitter will take almost 46 minutes to reach us from 
Jupiter, over the straight-line communication distance 
of 500 million miles. Pioneer 10’s curving elliptical 
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route will actually have taken it a lot farther, 620 
million miles, to get there. 

The view from Pioneer. As Pioneer 10 nears its 
target, Jupiter will swell to an eve-filling orb of awe- 
some magnitude, exceeding 40 degrees in angular diam- 
eter—some 80 times as big across as the full moon 


"Camera'' of Pioneer 10, called an 


cated  nine-pound instrument. (Photo 
from Santa Barbara Research Center.) 


Pre-mission ground test of "camera 
imaging photopolarimeter, is a sophisti- for Pioneer, at University of Arizona, 
produced photos of needed quality, like 
this one of optical-sciences building. 


Climax of voyage to 
Jupiter—spectacular 
view of gigantic planet 
from within 81,000 miles, 
as Pioneer 10 flies by — 
is visualized by TRW 
artist. Craft will transmit 
pictures to Earth, and its 
many instruments will 
relay wealth of data on 
the long-mysterious 
planet. Electric power 
for the spacecraft comes 
from nuclear generators 
at ends of twin booms. 


seen from Earth. As if graciously obliging a visitor who's 
come so far to see it, Jupiter will pirouette for in- 
spection, making 10 complete revolutions during Pio- 
neer 10’s climactic 100 hours of observation; despite 
the planet's enormous bulk, it spins around in nine 

Continued 


Simulated Pioneer photo of Jupiter, 
from NASA, gives preview of what ac- 
tual pictures may look like. Details only 
120 miles wide should be revealed. 
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Mysterious Jupiter, viewed from Earth with 200-inch 
telescope, has distinctive pattern of multicolored bands. Oval- 
shaped blotch at its lower right is the Great Red Spot. 
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dense core of rocky 
silicates and metals. 


DENSE CORE OF 
ROCKY SILICATES 
AND METALS 


Radiation belts of Jupiter, believed far more powerful 
than Van Allen belts of Earth, may menace Pioneer 10's in- 
struments. If so, Pioneer 11 could give them wider berth. 
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hours and 55 minutes, less than half of Earth's 24 hours. 

If you could be aboard the craft, you'd enjoy a spec- 
tacular view of features glimpsed before only through 
far-off telescopes. You'd see that Jupiter's face, golden 
in overall hue, actually has parallel stripes of bizarre 
and changeable colors. Sometimes there are slate-blue 
and pink bands; again, they may be gray, yellow, and 
orange. [Being in monochrome, the “fly-by” picture 
on the preceding page of course is not realistic as to 
colors.—T'he Editors.] The fleeting tints are not on 
Jupiter's surface, but are windborne in its atmosphere. 
For clues to what makes them, Pioneer 10's pictures 
will be eagerly scanned. 

Colorful and changeable, too, is Jupiter's most fa- 
mous mystery—the oval-shaped Great Red Spot, some 
30,000 miles long, in its South Tropical Zone. Brick- 
red or carmine when most conspicuous, it sometimes 
fades to a pinkish shade or gray and becomes faint. 
Since it wanders about in longitude (though not in 
latitude), it seemingly must be a floating disturbance, 
of some unknown kind. Scientists hope they will soon 
see the most revealing photographs of it ever made. 

The “camera.” Pioneer 10 will take its pictures 
with a diminutive instrument called an imaging photo- 
polarimeter. Although it weighs only 9.1 pounds, in 
contrast with the Mars Mariner’s 57-pound pair of TV 
cameras, its advanced technology promises well for its 
results. It will eye Jupiter through a pointable one- 
inch-aperture telescope that protrudes from the side of 
the spacecraft. 

The crafts own rotation to stabilize itself in flight, 
at about five rpm, will cause the telescope to scan the 
face of the planet. Thus the instrument will build up 
television-like images of Jupiter. Like Pioneer's other 
instruments, it will transmit what it observes to Earth 
in the form of a stream of digits. From these numbers, 
technicians on Earth will be able to reconstruct pictures 
of Jupiter, both by red and blue light (a gauge to 
coloring), with sharp enough resolution to distinguish 
features 120 miles across. 

Fly-by pictures of Jupiter's cloud patterns possibly 
may reveal wind speeds, convective motions, and sym- 
metries in the flows—key data for investigating the plan- 
et's atmosphere and weather. That might help to test the 
validity of one of the most intriguing theories for the 
tinted bands—that the colors are those of organic 
chemicals, synthesized from the methane, ammonia, 
and water in Jupiter's atmosphere by lightning or sun- 
light. Organic chemicals of similar hues have been pro- 
duced on Earth, by electric discharges and by ultra- 
violet light, in laboratory experiments with a simulated 
Jupiter atmosphere. 

The presence of organic chemicals would be no proof 
of life on Jupiter—but, in an atmosphere believed like 
that of the primeval Earth, they could represent initial 
steps toward the appearance of life. So if Jupiter's 
colors really do come from organic chemicals, some 
believe, the simplest forms of life may already have 
appeared on that planet. Such primitive organisms 
might be suspended in certain layers of Jupiter's atmo- 
sphere, just as algae and protozoa are suspended in the 
Earth's oceans. Contrary to earlier belief that Jupiter 
was too cold to support life, recent opinion holds that 
some levels of its atmosphere may be as warm as a 
summerlike 80 degrees F. 

Taking Jupiter's temperature. Facts will replace 
conjecture when two Pioneer instruments, an ultraviolet 
photometer and an infrared radiometer, map Jupiter 
temperatures and search for hot spots in its upper atmo- 
sphere. The variety of things they'l tell illustrates 
scientists’ knack of deducing a wealth of information, 
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Shavers 


Thinking of giving up wet 
shaving ? Or trading in that 


| old electric? Come along with 


PS' test panel for a look at the 
more popular beard mowers 


By DOUG GARR 
PHOTOS BY ORLANDO GUERRA 


E ow do you go about picking the 
best electric razor for your beard and 
face? The job hasn’t been made any 
easier by all those conflicting ad 
claims. Recently Schick stuck its 
beard out and claimed its razor 
shaved closer than Norelco, Reming- 
ton, and Sunbeam. Ronson, smart- 
ing from the fact that it wasn’t 
even included in the comparison, 
suggested in ads that if Ronson 


were included, Schick wouldn’t have 
been able to make the claim. Rem- 
ington got into the act by suing 
Schick for damages resulting from 


te Y i | 
Schick photo of man's chin magnified 
600 times shows what beard looks like 
after electric shave. Holes are where 
whiskers (0.005-inch diameter) were. 
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New electric shavers come in many 
shapes and sizes. PS test panel thought 
most types were much better than previ- 
ous models in regard to closeness and 


misleading and false advertisements. 

Schick's comparative ads are being 
scrutinized, as we go to press, by the 
National Advertising Review Board, 
a watchdog agency formed two years 
ago to make sure manufacturers 
don't get overzealous in their ads. 
But even that decision may not an- 
swer the question: “Which razor 
gives the closest shave?" 

The problem? 'There are no stan- 
dardized test controls that each com- 
pany must follow. The shaver mak- 
ers send off their razors to inde- 
pendent testing labs, wait for the 
results, and publish the favorable 
ones. It's conceivable that they're all 
“right.” 

The PS panel. Since shaving is 
so subjective, we assembled our own 
10-man test panel to try out 14 dif- 
ferent models. Some hundreds of 
shaves later we agreed on previous 
test findings: Personal preference 
differs widely. It’s impossible to pick 
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comfort. Panel felt most trimmers were 
inadequate. Noise and vibration were 
complaints most often noted on many 
models during 200-plus shave test. 


a best or worst shaver. What's great 
on one guy's whiskers is sheer mis- 
ery on another’s. 

Also, a “good” shave takes into 
account lots more than closeness. 
Our users tried the shavers for speed, 
trimming, freedom from pulling and 
irritation (comfort), handling feel, 
and cleaning difficulty. 

First, a word about how electric 
shavers work. Basically, there’s a 
series of carbon or stainless-steel 
blades (also called cutters) that os- 
cillate or rotate under a metal guard 
(called a foil, comb, or head, de- 
pending on the company) with tiny 
holes in it. When a whisker pene- 
trates a hole, the head pushes down 
the skin area surrounding the folli- 
cle, exposing it, and a blade whirrs 
by and slashes it off. (Hence Norel- 
co’s claim that its razors shave “be- 
low skin level.’’) 

A typical shaver has either a ro- 

Continued 
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Norelco 40 VIP head removes for fast 
and easy cleaning. Head contains three 
rotary blades with six cutters each. 


tary (about 5000 rpm) or recipro- 
cator/vibrator motor with a 7000- 
* to 10,000-vibration-per-minute fre- 
quency. Most companies have cord- 
less options with rechargeable ni-cad 
batteries. Some have 110/220-volt 
converters for overseas shaving. 
Trimmers, mostly retractable, are 
available to cope with today’s in- 
vogue sideburns, complex beards, 
and mustaches. You'll find shavers 
with as many as nine closeness/com- 
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Montgomery Ward's TR-7 uses flat 
head very much like Remington's. This 
model is rechargeable. 


Oster Professional has twin-foil head 
and cutter assembly with 72 stainless- 
steel blades. Trimmer is on side. 
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Sunbeam SM-7 head pops open for 
cleaning. The shaver has six elongated 
self-sharpening carbon-steel blades. 


fort settings, some with four or five, 
most with none. 

The biggest difference among 
makes is in head design. There are 
three types: rotary, foil, and flat (or 
slot). Most popular is the foil, which 
features a cylindrical, flexible comb. 
Ronson, Schick, and Sunbeam use 
this system. Remington uses the slot, 
with three sticks of blades side by 
side. Norelco has a flexible rotary 
head with circular blades. 

The amount of surface area touch- 
ing your face generally affects shav- 
ing speed. What's fastest you can't 
say. Flexible foils and rotary heads 
roll with the contours of your face. 
The slot head isn't flexible, but has 
more surface area on your face at a 
given time. 

Closeness. This seems to be the 
biggest criterion for a good shave. 
You test for closeness by simply 
rubbing your face after you mow 
down your beard. The less stubbly 
it feels, the closer it 1s. Even one 
shaver maker admits it's more im- 
portant than any test results. 

Closeness is directly proportional 
to how much cutter gets to your 
whiskers. If a razor has adjustabil- 
ity, the closer the blade gets to the 
head, the closer your shave will be. 

But closeness is inversely propor- 
tional to comfort. Dr. Herbert Mes- 
con, chairman of the dermatology 
department at Boston University 
Medical School, says, “The amount 
of irritation you experience depends 
on how energetic a shaver you are." 
The harder you press, the greater 
your susceptibility to irritation. 

Interestingly, you remove some 
epidermis—the outer layer of skin— 
from your face each time you shave. 
Dr. Mescon's tests with both elec- 
tric and blade shavers showed fol- 
licles, oil, and moisture removed as 
well as epidermis each time a tester 
shaved. Removing too much epi- 


All Remington shavers use flat head, 
which pops up for cleaning and trimming. 
Remingtons have three sets of blades. 


dermis causes redness—irritation. 

Irritation is most prominent in 
the neck area around your shirt col- 
lar. This is due, says Dr. Mescon, 
to the “looseness” of the skin and 
also because the hairs don’t grow per- 
pendicular to the skin surface, but 
bend over sideways. To get a close 
shave in this area, the user tends to 
press harder—usually against the 
grain—resulting in irritation. 

Blade vs. electric. Most Ameri- 
cans still prefer wet shaving to dry, 
probably because blades tend to 
shave closer and faster. Electrics al- 
so represent a fairly hefty initial in- 
vestment. 

Norelco says only 15 percent of 
the U.S. shaving population uses 
electrics, while Remington's figures 
put it at 30 percent. 

Norelco’s studies show that it’s 
cheaper to shave with an electric 
than a safety razor if you spread 
the cost over a period of 214 years. 

Some maintenance is required 
with electric razors. You must clean 
the head after each shave, lest you 
clog the cutters and reduce their 
efficiency. Liquid cleaners are avail- 
able for more thorough cleanings. 
Blades should be replaced, generally, 
after six months, but this depends on 
how tough your beard is and how 
much you shave. If shaving is taking 
longer than usual, it’s probably time 
for a new set. Some companies rec- 
ommend replacing the head every 
year, too. If you drop your razor and 
dent the head even slightly, you 
should change it. A damaged head 
causes pinching and pulling. 

Vibrator motors, the type most 
commonly used, are virtually main- 
tenance-free. On its rotary motor, 
Norelco recommends getting the car- 
bon brushes changed and the motor 
lubricated after five years. 

Switching to electric. Most shav- 
er makers suggest spending three to 
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Schick head opens at flip of switch 
for convenient cleaning. The cutter as- 
sembly of this shaver contains 34 blades. 


four weeks getting used to an electric 
if you're converting from wet shav- 
ing. Schick dealers let you try out 
their razor. If you buy one and don't 
like it after two weeks, you can re- 
turn it. Sunbeam has a 10-day trial 
period with a money-back guarantee 
if unsatisfied. But if it takes nearly 
a month to get used to one, brief 


Ronson 1000 has head assembly simi- 


lar to Schick, but head comes off com- 
pletely. Foil is featured on most shavers. 


trial periods won't do you much 
good. Best bet is to test a friend's 
razor for three or four weeks. 

If you do go electric and have 
trouble getting a comfortable shave, 
you may want to try a preshave lo- 
tion. Eighty-percent alcohol (the 
rest are fragrances and lubricants), 
preshaves reduce friction on your 
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Sears Craftsman is only model with 
dual heads. Trimmer head (right) worked 


better than any other on styled beards. 


face and lubricate the cutter system. 
Many of the higher-priced shavers 
have extra features like cordlessness, 
more comfort settings, faster motor, 
charge light, 220-volt options. 
Expect to pay between $18 and 
$50 for an electric. But shop around; 
they're discounted heavily, just like 
stereo components. Gs) 


What the PS test panel found out after shaving with 14 models 


After three weeks of test-shaving, the PS panel concluded 
that, overall, the shavers were much improved in closeness 
and comfort since our last test in July, 1969. Blade users 
generally thought they could still get a closer shave with wet 
shaving, possibly because safety razors have one or two 
blades in direct contact with your skin. 

The biggest complaints were with noise, vibration, and 
trimming. (See chart for noise-level test results, made six 
inches from shavers on A, B, and C scales.) Vibration and 
noise seem to go together; a noisy razor often shook a lot. 
One user thought the Ronson Cobra Cordless vibrated too 
much and was noisy. Several users thought the Schick 400 was 
excessively noisy, too. But they also felt the Schick 900 was 
quieter than the 400. The Remington Mark | and lll and 
the Sears Rotomatic earned praise for quietness. 

Trimming ease with electrics hasn't improved much. Many 
users faulted nearly all the trimmers as being ineffective. Ex- 
ceptions were the Norelco 35T, Oster, and Sears Craftsman, 
which were lauded for their mustache- and beard-trimming 
ability. The Sears Craftsman has a dual head: one for shaving 
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close, one just for trimming. One tester said the Sears trim- 
mer head was the best he had tried on his beard. Shaving near 
sideburns is especially difficult, partly, at least, because of 
lack of a clear line of sight. It's hard to see what you're doing, 
especially with the Norelcos. 

Handling feel brought a few comments. Most liked the way 
the Oster felt; some thought the Ronson Cobra Cordless awk- 
ward. The Ronson 1000 was cited for being “pleasantly 
compact and lightweight.” 

Our panel thought the Remingtons were all easy to clean, 
along with the Sunbeam Shavemasters and Schick Flexamat- 
ics. The Oster and Ronson 1000 were troublesome to clean. 

some users complained about the bulkiness of converters 
and shaver stands, but this didn't seem to be a big problem. 
Testers liked cordless convenience and complained mildly 
about too-short coil cords, and converters on outlets that 
could fall out and get damaged on the floor. 

Another complaint was the problem of knowing how much 
charge was left on cordless models. A less-than-normal charge 
takes longer to shave and is uncomfortable due to pulling. 
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Head pops up for trim — 
Extra blades included _ 
Extra head and blades - 
120/140 volt, charge light _ 
110/120 volt 

120/220 volt 
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Dual head; one for trim 
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Siemens 
Catalytic 


Gives 
Cleaner 
Exhaust 


New fuel 


and improved fuel economy 


By JAN P. NORBYE 
PS Automotive Editor 


A. you know, Detroit is taking 
steps to fit catalytic converters on 
’75-model cars for sale in California, 
and may use similar systems on all 
future models. Those catalytic con- 
verters are part of the exhaust system 
—they trigger a chemical reaction in 
the fumes, turning pollutants into 
harmless vapors. 

This Siemens development uses a 
completely different catalyst, in a 
very different way. It prepares the 
fuel charge for combustion. Siemens 
is a German industrial giant with 
activities about as widespread as 
General Electric's. The Siemens re- 
search laboratories in Erlangen have 
been studying fuel systems for some 
years, and have now revealed their 
catalytic carburetor. 

Perhaps it's inaccurate to call it 
a carburetor. It's a gas generator that 
breaks up the gasoline molecules 
into gaseous components such as hy- 
drogen, carbon monoxide, and meth- 
ane before the fuel is mixed with 
air. Some air is necessary for the 
gasification process, but the ratio is 
one part air, by weight, to 20 parts 
gasoline. 

How does it work? As the 
sketch above shows, fuel is metered 
by electromagnetically controlled in- 
Jectors, and enters from both sides 
at the top. A priming device feeds 
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Carburetor 


system creates very 
lean mixture for low emissions 
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A small box about 12 inches high encloses the carburetor unit. The diagram 
at right shows the flow path of the gaseous fuel from the catalyst bed through 
the built-in heat exchanger. Fuel is metered by electronic computer. 


in small amounts of air mixed with 
recirculating exhaust gas. The fuel 
enters the catalyst bed and is gas- 
ified in a cracking process. The pur- 
pose for recirculating the exhaust 1s 
to heat up the catalyst. It will not 
work below a certain temperature. 
Siemens engineers won't identify the 
catalyst, but claim it contains no no- 
ble metals. 

The gas is formed at several hun- 
dred degrees and must be cooled be- 
fore it can be mixed with air. The 
cooling takes place in two stages. 
First, the gas flows through a heat 
exchanger contained within the car- 
buretor body. Some heat is recovered 
and goes back to the catalytic bed. 
Then the gas flows through a water- 
cooled radiator before it's led to the 
mixing unit. 

The air/fuel charge is created in 
the mixing unit, when the gasified 
fuel is metered into fresh air that 
has entered the plenum chamber 
mounted upstream from the mixing 
unit and intake manifold. The air/ 
fuel ratio is closely controlled by an 
electronic control unit. 

This small computer also controls 
the priming device and the quantity 
of raw fuel admitted to the catalytic 
carburetor. The computer is wired to 
sensors for engine speed and load, 
ambient temperature, and air densi- 


ty, and automatically adjusts fuel 
quantity and air/fuel ratios as in- 
coming information is received. Ad- 
justments are made in miliiseconds. 

Despite the intercooling, the air/ 
fuel mixture still has a higher-than- 
ambient temperature when it enters 
the combustion chambers. This 
brings with it the disadvantage of 
reduced cylinder filling. Siemens en- 
gineers estimate that the catalytic 
carburetor gives volumetric efficiency 
between 10 and 20 percent lower 
than conventional carburetors. 

They quickly point out, however, 
that this loss can be restored by rais- 
ing the compression ratio. The cat- 
alytically cracked fuel offers high 
knock resistance (high octane num- 
ber) and is compatible with high- 
compression engines. The raw gaso- 
line must be lead-free, as lead will 
contaminate the catalyst. 

How effective? A series of tests 
has been made on a small auto en- 
gine that in conventional form emits 
1.5-percent carbon monoxide and 
1400 NO, parts per million. By set- 
ting the standard carburetor for the 
leanest possible mixture consistent 
with drivability, (O emissions were 
cut to 0.5 percent and NO, emissions 
to 1200 ppm. 

In the first test with the Siemens 
carburetor the air/fuel mixture was 
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in.) auto engine. Basic hardware and installation are simple, but 
test rig instrumentation is highly complicated. 


stoichiometric (ideal for combus- 
tion), which produced a 4.14-percent 
gain in power. CO emissions were 
0.15 percent, and NO, emissions 
1000 ppm. Then the engineers pro- 
gressively leaned out the mixture. 
With 20 percent more air (1.2 stol- 
chiometric ratio) there was no power 
loss, and emissions had dropped to 
0.09-percent CO and 40-ppm NO,. 
And that's with about 20-percent bet- 
ter gas mileage, too. 

Tests with still leaner mixtures 
were made, up to 1.25 and even 1.3 
over stoichiometric. That lowered 
NO, emissions further, but caused a 
rise in CO emissions, while there was 
a sizeable power loss (15 to 25 per- 
cent). 

Vs. U.S. '76 standards? The 
NO, limit of 0.4 g/mile corresponds 
to 25 ppm average exhaust concen- 
trations. The 3.4 g/mile CO limit 
corresponds to 40 ppm. The lowest 
CO content achieved by Siemens was 
60 ppm, or 50 percent too high. If 
you think that's disappointing, re- 
member that this was merely a first 
test. 

The engine itself was not optimized 
for clean air, and the fuel system was 
not designed specifically for the en- 
gine. It's likely that normal develop- 
ment work will bring the emission 
levels down below our '76 standards. 


METERING VALVE 
All functions in 
the Siemens fuel 
system are con- 
trolled by an 
electronic unit. 
Fuel is gasified 
before being 
mixed with air 
into a combus- 
tible charge. It's 
all gas, without 
fuel droplets, so 
mixture can be 
extremely lean. 
That means com- 
plete combustion | 
and more mpg. 


'The Siemens engineers are confident 
it can be done. 

In addition to cleaner exhaust and 
more miles per gallon, the Siemens 
carburetor promises a host of minor 
advantages from gaseous fuel: 

è Easy cold-starting. 

è Longer oil-change intervals. 

® Quieter running. 

® Reduced engine wear. 

e Dilution of the lube oil by con- 
densed fuel running down the cylin- 
der wall is eliminated. 

What about catalyst life? The 
Clean Air Act specifies 50,000 miles 
durability. Siemens engineers say 
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For better heat insulation, catalytic carburetor installed 
on a larger 170-hp auto engine is entirely wrapped in as- 
bestos. This carburetor is about 25 inches in height. 
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they do not expect any difficulty in 
meeting that requirement. 'The cata- 
lyst here is not subject to large 
amounts of hot exhaust gases, but 
to ambient air and fuel. 

How about cost? GM President 
Edward N. Cole has put a price 
tag of $275 on the 1976-model cat- 
alytic converter system (over and 
above the controls on "72-model cars, 
which had about $100 worth of emis- 
sion-control equipment). The Sie- 
mens catalytic carburetor will be a 
viable alternative as far as cost is 
concerned. Estimates range from 
$200 to $300 per unit. Gs) 


DECEMBER 1973 | 77 


WITH THERMISTOR 


PRIMING . C3 AIR VALVE 
"DEVICE -- .] -—— 3 
| .^^HEAT “a SY 
,-' SENSOR Is z 
| 
=r | AEN: | a 
— — lig” a - i : sli ! 
— -- " ENGINE | 


EARTHOUAKES— 


Within the last year, seismologists have figured 
out what happens underground before a quake, 
making the old dream of prediction come true. 


Even control is within sight. 


By C. P. GILMORE 


About midday on July 30, 1973, a 
team of seismologists from Lamont- 
Doherty Geological Observatory no- 
ticed a strange phenomenon. A net- 
work of portable  seismographs 
emplaced around the Blue Mountain 
Lakes region in New York State's 
Adirondack Mountains indicated an 
abrupt change in the relationship 
of certain seismic waves passing 
through the underground rock. This 
ratio of wave velocities remained ab- 
normally low until Thursday, Aug. 
2, when it returned to normal. 

It was the sign the team had been 
waiting for. "We called a few seis- 
mologists not connected with Ia- 
mont," recalled Dr. Lynn Sykes 
when I saw him about a week later, 
"and predicted an earthquake for 
the next day." 

At 7:10 pm on Friday, August 3, 
a small, magnitude 2.5 earthquake 
gently shook the region as predicted. 


Portable seismometer below is one of 
six that captured telltale ground tremors 
and led to the world's first pinpoint earth- 
quake prediction. Geophysicist Yash P. 


= 


"[ think," said Sykes, "that this is 
probably the first successful predic- 
tion of an earthquake in the U.S." 
More than that, it opens a new 
era. The accomplishment—and the 
work leading up to it over the last 
several years in Russia, Japan, and 
the United States—promises to open 
the age of truly scientific earthquake 
prediction. Says Dr. Christopher 
Scholz, another member of the La- 
mont team, “Earthquake prediction, 
an old and elusive goal of seismol- 
ogists and astrologers alike, appears 
to be on the verge of reality . . ." 
The new technique is still beset 
with many difficulties—scientific, fi- 
nancial, and social. It may work for 
only one of the two major types 
of earthquakes. But much of the 
confused and contradictory picture 
surrounding the field has apparent- 
ly cleared. And the prospects for 
not only predicting, but controlling, 


Aggarwal of Lamont-Doherty Geological 
Observatory holds device that picks up 
broadcast time signals, puts calibration 
marks on drum. 


Now Science Can Predict 


earthquakes, are suddenly very bright. 

It would be hard to think of a 
more important scientific develop- 
ment; earthquakes are among the 
most devastating of disasters. The 
San Fernando, Calif., quake of 1971 
was a moderate event of magnitude 
6.4. But it killed 64 and did a billion 
dollars worth of damage. Last year 
(1972) earthquakes killed more than 
10,000 around the globe including 
9000 in Iran, another 4000-6000 in 
Nicaragua. 

What makes a quake? Earth- 
quakes happen because the surface 
of the earth is in turmoil. Geophysi- 
cists now know that the oceans and 
land masses float about on huge 
plates, continent-sized slabs of rock 
that drift through the plastic inner 
mantle like so many ice floes on an 
Arctic sea. |“Plate Tectonics—A 
Startling New View of Our Turbu- 
lent Earth," PS, June ’72.| Where 
the edges of these plates crunch to- 
gether, the constant breaking of rock 
produces the tremors we call earth- 
quakes. Quakes also happen along 
other breaks or faults in the rocks— 
faults that occur within the plates 
themselves from the stresses and 
strains that develop as the restless 
earth's cover attempts to adjust. 

Earthquakes come in two basically 
different varieties. A strike-slip quake 
develops when two sides ol a fault 
move in opposite directions. A thrust 
quake is generated where one crusial 
plate is being slowlv jammed down 
beneath another. The two tvpes are 
about equally common. 

But while we pretty well under- 
stand the why of earthquakes, we've 
been mystified about the when. Ev- 
eryone knows that the plates on 
either side of California's famed San 
Andreas fault slip an average of 3.2 
centimeters per year, that in some 
areas thev've been locked for years, 
and that sooner or later they’ll let 
go with a roar. When it happened 
in 1906 the opposite sides jumped 
20 feet and generated shock waves 
that destroved San Francisco and 
killed 700, But will it happen again 
this vear—or 50 vears from now? 

From average fault movement, Dr. 
Hobert Wallace of the National Cen- 
ter for Earthquake Research in Men- 
lo Park, Calif., estimates that a mag- 
nitude 8 earthquake (about the size 
of the 1906 San Francisco quake) 

Continued 


When and Where They'll Happen 


Seismic signals predicting the catastrophic San Fernando but known how to read them. Recent research has shown 
earthquake of 1971 were on seismographic records—had we scientists that specific signals could help predict such events. 
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“It may be possible to control quakes along dangerous faults" 
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Key to earthquake prediction may be in the curves above, 
which demonstrate a phenomenon called dilatancy. Diagram 
at right shows how it works. As stress in rock builds (Stage 
I), velocity of one type of seismic wave (P wave) increases 
slightly as dilatancy begins (A), small cracks form in rock, 
and velocity of P waves decreases sharply to B. Simultaneous- 
ly, rock undergoes process called dilatancy hardening, which 
delays coming quake. At B, water enters cracks, raising the P- 
wave velocity (ill). At C, velocity is normal again. Filling con- 
tinues until D, when pores are filled, dilatancy hardening dis- 
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appears, and rocks break, causing earthquake. The effect is 
important because changing velocity can be measured and 
time of earthquake predicted. The two curves at top left show 
actual measurements of the ratio of P-wave to S-wave velocity 
(a slightly more accurate indicator), first preceding a small 
(magnitude 3.1) earthquake in New York State on June 20, 
1971, next leading up to the killer San Fernando earthquake 
(magnitude 6.4) of Feb. 9, 1971. Dilatancy in the latter dis- 
turbance began in 1967, lasted 3V5 years. Roman numerals 
refer to dilatancy stages in curve shown at right. 


Dilatancy ties together many formerly 
mysterious warning signs. Top curve (be- 
low) shows velocity ratio, which varies 
as explained above. Dilatancy explains 
why electrical resistivity drops, then re- 
turns to normal. Radon, a radioactive 
gas, increases in well water; the surface 
of the earth in the quake area may rise a 
few centimeters—a frequently measured 
phenomenon; and  microearthquakes, 
after first increasing as stress builds, de- 
crease as dilatancy hardening takes place. 
Numerals refer to stages shown above. 
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wil happen about once every 100 
years. But that doesn't help much 
in knowing when to turn off the gas 
and get the kids out of school. 

For years, earth scientists have 
been looking for earthquake precur- 
sors—warning signs that could be used 
to forecast the arrival time of an earth- 
quake. [“Can We Stop Earth- 
quakes from Happening?” PS, 
Apr. '69.] The Japanese, in fact, 
have had an official earthquake-pre- 
diction program for almost a decade. 
And they've found some. Careful 
geodetic measurements, for example, 
have shown that some earthquake- 
prone areas are slowly uplifted sev- 
eral centimeters per year. From 1965 
to 1967, Japanese geophysicists mea- 
sured earth tilt and uplift, the in- 
tensity and number of microearth- 
quakes, and changes in the strength 
of the earth's magnetic field in the 
Matsushiro region. On the basis 
of these measurements they issued 
warnings on several occasions that 
earthquakes were likely to happen in 
coming months. 

The Russian effort. They have 
been working on prediction, too. 
They've discovered that the electri- 
cal resistivity of the earth seemed 
to change before some earthquakes, 
and used this to successfully predict 
an earthquake in the Kamchatka 
region on the Bering coast in the 
mid 1960's. 

The Russians also found that a 
strange thing sometimes happens to 


well water before an earthquake. 
Most rocks contain small amounts 
of a radioactive element called thori- 
um. As ground water comes in con- 
tact with the thorium in rocks, a 
small amount of a radioactive gas 
called radon is created. By looking 
at continuously kept records, they 
discovered that the radon count had 
gone up several weeks before two 
quakes in the Tashkent region. 

In the U.S., too, the search for 
precursors went on. Earth scientists 
scrambled all over active faults in- 
stalling tiltmeters, seismographs, and 
other instruments in an attempt to 
detect some pattern of events that 
would lead to earthquake prediction. 
A few predictions were even tried. 
In March of this year, for example, 
Robert Wesson and William Ells- 
worth of the NCER found that a 
number of quakes had occurred at 
relatively even intervals along one 
section of the San Andreas fault 
near Hollister, Calif. But none had 
occurred along one section of the 
fault. So they predicted that a quake 
would occur in this “seismic gap" 
within a few months. 

The problem with all of this work 
was that nobody knew what he was 
looking for. “We just set out to 
measure everything under the sun 
and hoped to find something that 
occurred before earthquakes," said 
Dr. Scholz. But nobody had any real 
idea why all of the various precur- 
sors were happening. Or why they 


seemed to be there sometimes and 
not at others. Or how to use them 
for anything like an earthquake-pre- 
diction system. Needed obviously 
was not more blind searching, but 
some unifying theory—some under- 
standing of what was happening un- 
derground and why. 

First glimmer of hope. Though 
no one recognized it at the time, it 
came when a Russian seismologist 
named A. N. Semenov made an odd 
discovery. Monitoring the seismic 
waves generated by earthquakes in 
the Garm region of central Asia, he 
detected a series of strange events. 

Seismologists have known for de- 
cades that earthquakes release en- 
ergy in two basic types of seismic 
waves: 

e P waves (primary or compres- 
sion waves) move through the earth 
like sound waves; the earth particles 
vibrate back and forth along the di- 
rection the wave is traveling. P waves 
move fast—about 3.75 miles per 
second. They are first to hit a seis- 
mograph and signal the occurrence 
of an earthquake. 

@ 5 waves (secondary or shear 
waves) vibrate from side to side like 
the wave motion that travels down 
a suspended rope when you shake 
one end. S waves travel slower than 
P waves—about 2.2 miles per sec- 
ond. The ratio of P-wave to S-wave 
velocity—the number turns out to be 
critical in prediction—is about 1.75. 

What Semenov discovered was 
that the P- to S-wave velocity ratio, 
instead of remaining constant at 
1.75, dropped suddenly some weeks 
or months before a quake. Then it 
suddenly returned to normal. A short 
time later, the quake struck. 

About two years ago, Dr. Sykes 
of Lamont went to Russia and 
learned of the unusual discovery— 
what scientists now call the velocity 
anomaly. At the same time, Sykes 
and two other Lamont scientists, 
Yash Aggarwal and J. Armbruster, 
were studying a swarm of small 
earthquakes then taking place at 
Blue Mountain Lake in New York’s 
Adirondack Mountains. They began 
looking for the velocity anomaly 
spotted by the Russians at Garm— 
and found it preceding several mod- 
erate quakes. 

This was exciting news. The prob- 
lem with the other precursors—the 
uplifts, changes in electrical resistiv- 
ity, magnetic shifts, and so on--was 
that they fit no coherent pattern. 
The velocity anomaly, on the other 
hand, promised to be the key. 

Seismologists have long pursued 
their science in two ways. First, they 
measure seismic waves traveling 
through the earth. Second, they mea- 
sure the same kinds of waves travel- 


Big question is whether dilatancy that 
apparently works on thrust-fault earth- 
quakes can help predict strike-slip 


ing through rock samples in a lab- 
oratory under controlled conditions. 

One of the centers of this rock- 
mechanics work is the MIT labora- 
tory of Dr. Willian Brace. Brace 
and his assistants had made many 
painstaking studies on the properties 
of rocks under widely varying con- 
ditions that might be found deep in 
the Earth. 

During the 1960's, Brace worked 
with two graduate students named 
Chris Scholz and Amos Nur. And 
both were strongly aware of a pe- 
culiar property of rocks discovered 
in the laboratory—a peculiar phe- 
nomenon called dilatancy. When a 
rock sample is subjected to enough 
pressure, it breaks. But shortly be- 
fore it breaks, it becomes dilatant. 
A network of small cracks spreads 
through the rock, and it expands 
slightly as a result. If the pressure 


World's first successful earthquake 
control experiment actually turned quakes 


he 14 + 


D 


quakes, which happen on parts of Cali- 


fornia's San Andreas fault, shown here 
just south of San Francisco. 


continues to build up, it fractures. 
Nur made an important observa- 
tion. He measured P- and S-wave ve- 
locity and how they varied with pres- 
sure in both wet and dry rock. He 
found that as stress went up, P waves 
tended to travel slightly faster, and 
that velocity was considerably higher 
in wet or saturated rock than in dry. 
The picture comes clear. As 
word of the Russian velocity anom- 
aly discovery and its confirmation 
at Blue Mountain Lake began to 
seep through the seismological com- 
munity, two teams—one at Lamont 
where Scholz now worked, the other 
at Stanford where Nur had located— 
simultaneously, independently began 
to put the whole picture together. 
Although details varied and some 
of the elements have since been add- 
ed, the explanation they worked out 
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on and off in this bleak valley in north- 
west Colorado, near Rangeley. 


Now Playing: 
The PS 4-Channel Test 


Amid microphones, . Here's your key to 
instrumentalists and 


singers, Enoch Light Choosing—and using— 


conducts musical quyadraphonic sound 
passages of test rec- 


ord. Above, he briefs By WILLIAM J. HAWKINS 


Hawkins on 16-chan- elk 
nel recording pro- PS Electronics Editor 


mixed down to four 
channels (below). 


Skeptical about four- channel 
sound? You probably haven’t heard 
real four-channel material on a prop- 
erly set-up system. Our new test rec- 
ord will help on both counts. You 
can check out and align your equip- 
ment with the technical tests on side 
one; flip it and the other side gives 
you specially recorded music specif- 
ically designed to demonstrate true 
four-channel sound. 

You'll hear the Quad Guitars en- 
ter a song individually—from four 
directions—then pass it from one 
speaker to the next. You'll actually 
be among the musicians as four 
areas of the vocal group come 
alive with you in the center. And, 
contrasting instruments will demon- 
a strate the overall four-channel effect 
^ v JM S. qi. : 4 as each comes from four separate 

JEEP... "DN ee locations of your listening area. 
_ 1L We » ZA Ss j On the other side, you'll have all 
| Final mix puts together technical and is then recorded on SQ and CD-4 discs, the technical tests and procedures 
musical cuts and narration. Entire track and 8-track and open-reel tape. you need to tune your system to 
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peak performance—and keep it that 
way. 'The tests are of the same high 
quality as our '68 Stereo Test Rec- 
ord (still available, and since be- 
come a standard for set manufac- 
turers as a production-line test disc). 

This quadraphonic test record is 
the first of its kind. You can get it 
in the popular Columbia SQ version 
or the discrete JVC-RCA . CD-4 
Quadradisc version; on reel-to-reel 
tape or eight-track cartridge. 

If you already own a four-channel 
system, you'll use the record to check 
out frequency response, alignment, 
and balance—all necessary for get- 
ting the best performance from your 
equipment. Other tests check sys- 
tem wiring and the playing-room 
qualities. 

If you're just starting a quadra- 
phonic system, take the record along 
when you shop. Undecided whether 
to buy SQ or CD-4? Get both rec- 
ords (a double bargain) and hear 
the same material on both types of 
rig. Here's what these records con- 
tain: 

€ Speaker-location and phasing 
test. Miswired or improperly marked 
input or output leads can put wrong 
or out-of-phase signals into one or 
more speakers. A series of tones help 
you check (and correct) both. 


e Balance. This level-set test al- 
lows you to find the right quad bal- 
ance of volume and tone for your 
particular system and listening point. 

e Wow and flutter. This steadv 
tone will point up any unsteadiness 
in the drive mechanism of your rig. 

è Frequency response. Similar fre- 
quency-response characteristics on 
all channels is important in four- 
channel reproduction. A special “pink 
noise" test makes adjustment easy. 

e Room resonance. Subtle noises 
or irritating sounds can be sympa- 
thetic vibration from lamps, furni- 
ture, windows, or walls. This sweep- 
tone test helps pinpoint the source. 

e High-frequency response. A 
sharp, percussive sound of bells 
helps you check for proper high-fre- 
quency tracking of your turntable 
cartridge. 

e Bass and transient response. 
Good bass and transient response are 
just as important as high-frequency 
performance. Carefully chosen and 
specially played instruments aid you 
in evaluating them. 

e Additional help. If you do find 
problems with your rig, helpful hints 
in the record jacket tell you how 
to track down and correct them. 

Enoch Light, who produced the 
record, is one of the country's au- 


thorities on making four-channel 
records. His recordings are widely 
used as test and demonstration ma- 
terial by leading equipment manu- 
facturers and even bv other record 
makers. 

On the instrumental side are se- 
lections bv famed Tony Mottola and 
the Quad Guitars, The Brass Mena- 
gerie, The Nashville Jets, and, of 
course, Enoch Light and The Light 
Brigade. E 


Use this order blank to get 
your 1974 test record or tape 


Check off the appropriate box for the selec- 
tion you want. Send with check or money 
order (no cash please) to PS Test Record, 
1133 Avenue of the 
Americas, NYC 10036. List prices are shown, 
but order now for the special introductory 


Project 3 Records, 


offer: 


O SQ—-regularly $5.98, now $4.98 

[] CD-4—regularly $5.98, now $4.98 

[] Both SQ and CD-4—$11.96, now $8.00 
0] 8-track cartridge—$7.95, now $6.45 
O Reel-to-reel tape—$11.95, now $9.95 
O Stereo test disc—$5.98, now $4.98 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 
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Ground bug 

"Bug the ground to detect in- 
truders? Westinghouse has de- 
veloped a sensor—essentially 
a microphone up to 1000 feet 
long—for the job. A narrow 
metal tube with insulated wire 
threaded through it is buried. 
Since wire and tube form à 
capacitor, nearby footsteps 
generate a voltage to trigger 
an alarm. 


Mine hunter 

This British mine hunter will 
use an unmanned, radio-con 
trolled catamaran towing an 
underwater destruct weapon. 
The weapon is directed to 

the mine by sonar contacts with 
both, while the cat transmits 
underwater TV views. The Vos- 
per Thorneycroft ship will plot 
its position using beacons and 
buoys. 


Fuel saver 
Character fan Storing its own braking energy, 
Typing some hairy math or this vehicle from W. Germany's 
chemical formulas? That fan- M.A.N. uses it to boost 
shaped gadget—AWT s Typol acceleration and cut fuel con 
174—makes the typing easy. sumption. Friction brakes are 
Added to Olivetti's Praxis 48 aided by a hydraulic pump that 
electric, it turns the 88-charac- charges a pressurized oil ac- 
ter machine into a 174-charac cumulator during braking. The 
ter unit. $595, complete. AWT pump assists the engine's 
Co., 25B Post Ave., Westbury, drive. Fuel saving: 25 percent. 


N.Y. 11590. 
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Bed heater 
Central heating for beds? 
That's what this British appli- 
ance provides. Telescopic arms 
hold the cover up, while a ther- 
mostat-controlled heater and 
fan maintain the temperature 
to an accuracy of two degrees. 
Range: 60-105 degrees F. For 
cooling, only the fan is oper- 
ated. The system has various 
medical applications. 


Inventory recorder 
Can't find what you need on 
store shelves? That portable 
computer terminal above may 
soon help. With the Dart 8000, 
stores can update inventories 
fast. Data is stored on cas- 
sette tape, using a calculator- 
like keyboard, then transferred 
by phone to a central computer. 
Space Control, Stamford, 
Conn., makes it. 


Two video-disc 


players for TV 

Philips' new video-disc player 
—set for ‘75 production—uses 
12-inch discs to pipe 45 min- 
utes of color or monochrome 
viewing into any TV set (top). 
Transparent discs have a re- 
flective metal backing pressed 
with a spiral track of micro- 
scopic pits. A photodiode con- 
verts a laser beam reflected 
from the track into TV signals. 
Teldec's improved video-disc 
player (bottom) will go on sale 
next month in Europe. Eight- 
inch, paper-thin discs play for 
10 minutes with automatic 
loading and ejection. Discs 
have 7000 grooves per inch; a 
stylus converts bumps in the 
grooves into an electronic 
signal. 


GM rotary 


A new Corvette-type show car 
from GM has a two-rotor, 266- 
cu.-in. rotary engine mounted 
amidships. But don't look for it 
in showrooms—GM says it, and 
a larger four-rotor model, 
aren't slated for production. 
This version has McPherson 
struts for the rear. Horsepower 
is about 250. 


Infrared platform 


NASA performed some surgical 
magic with Lockheed's StarLif- 
ter transport. Now it's a high- 
flying infrared observatory. 
Control and hydraulic lines 
were shifted and bulkheads in- 
stalled to permit telescope ob- 
servation through an open port 
on top. 


Foot scale 


A foot scale with a 

built-in electronic computer? 
This West German device 
coordinates children's foot 
size with their weight for the 
best shoe fit. Kids lean, bend, 
and crouch on the scale while 
it sums up foot-size changes. 
An index number then 

lights up. 


Sap PUE ce 
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Tipper trolley 
Workers in Volvo's new 
Chesapeake, Va., plant 

won't have to stand ina 

pit to place exhaust systems 
and fuel tanks. A tipper 
trolley on the assembly line 
will put the cars in handy 
position for workers standing 
alongside. The idea stemmed 
from a suggestion by Volvo's 
workers in Sweden. 


Eye tracker 

What do you look at when 
you drive? That pretty 

girl on the corner? Or 

the road? English scientists 
have developed a machine 
that keeps an eye on your 
eyes and indicates their 
point of focus via a dot 
recorded on film and video 
tape. Light beams, fiber optics. 
mirrors do the tracking. 


Flying testbed 


Best way to check out new 
ideas in fighter design is 

to try them out in the air. 
This McDonnell Douglas 
"demonstrator'' aircraft is 
proposed for that job. The 
craft would test concepts like 
vectored thrust, jet flaps, 
direct lift, and direct side- 
force control. 


Flat fisheye 

From Japan comes this 1014- 
inch plastic fresnel lens 
offering a wide-eyed view of 
the world from one side, 

a fisheye view from the other. 
Great way to cut the Empire 
State Building down to size. 
Universal Specialties, 15 

E. 40th St., New York, N.Y., 
imports and distributes it. 


Slim folder 


Slim for storage, contour- 
molded for sitting, this 
plastic chair gives a 

new look to the old 
standby folding chair. 
Gotham Industries (410 
Jericho Turnpike, Jericho, 
N.Y. 11753) makes it in 
"wet-look'' red, yellow, 
black, and white, 


Suitcase scooter 


If that motor scooter looks 
a lot like luggage to you, 
there's a reason. It folds 
out of a suitcase for riding, 
folds back in to beat the 
parking crunch. Weight? 92 
pounds. Top speed? 35. Fuel 
mileage? 165 mpg. Price? 
$245, Availability? Not 
yet. Valmobile is a Swiss 
design made in Japan. 
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Double-duty timer 


Daytime, it's a digital clock, 
displaying time to 0.01 second. 
After work, the Zetachron is a 
stopwatch, timing anything 
from eggs to sports events. AC 
or batteries power it. Price: 
$200 to $250, depending on 
model. Zeta TimeTel, 1407-G 
East Edinger, Santa Ana, Calif. 
92705. 


Sleeper's pal 

Finally, an alarm clock with 

a heart—or, perhaps, ears. Tell 
the Voxclock to be quiet and it 
does— at least for another two 
minutes. The wake-up beeper 
alarm is voice-actuated and re- 
sets automatically after you 
speak. It's $69.95 from Vox 
Industries, Hwy. 20 East, In- 
dependence, lowa 50644. 


Swinger 

A lucite stand supports 
sanyo's new swing-and-swivel 
clock-radio. Made for office, 
den, bedroom, or living room, 
the battery-powered RM1800 
portable has a built-in AM f 
radio and analog clock with 
alarm. It sells for $34.95. ' 


Sound benders 


Can you guess why they call 
these Swedish speakers super- 
bends? Anyway, they re com- 
posed of 5" bass-midrange and 
114" tweeter and mount any- 
where—walls, ceilings, floors, 
table tops. Price: $125 each. 
Distributor: Intercontinental 
Enterprises, 69 Stewart Ave., 
Eastchester, N.Y. 10707. 


Synthesizer kit 

You and your soldering iron 
can make beautiful music 
together—if you assemble this 
electronic music synthesizer 
kit. It comes in modular form 
or as a complete kit from PAIA 
Electronics, Box 14359, Okla- 
homa City, Okla. 73114. The 
kit as shown is $218.88. 


Radio / recorder 
Everything's built into 
Superscope's new portable: 
AM and FM, cassette recorder, 
even a condenser microphone. 


The unit records directly off-air, 


too. It's AC/DC. An automatic 


shut-off saves battery and wear. 


The CR-1000 is $79.95. 


Probe thermometer 


Say “aah” and slip the probe 
under your tongue. In 15 sec- 
onds, you get your tempera- 
ture on an easy-to-read display. 
The electronic oral thermom- 
eter is $25 from Edmund Scien- 
tific, 380 Edscorp Bldg., Bar- 
rington, N.J. 08007. It's bat- 
tery-operated. A disposable 
probe cover keeps everything 
sanitary. 


100-hour calculator 


Here's a calculator you can 
count on—especially for long 
periods of time. It operates 
for at least 100 hours on only 
one penlight cell. New from 
Sharp Electronics, the EL-805 
displays the answer on large 
liquid-crystal readout. It sells 
for $109.95. 
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FOR YOUR CAR 


Tire guide 

Sliding this guide under the 
wheels won't make tire chang- 
ing fun. But removing or in- 


stalling a wheel is easier, says 
the maker, because you're able 


to guide it off and on the 
wheel bolts with little effort. 
It's $5.78 from Here's Hal, 
Box 158, Haddonfield, N.J. 
08033. 
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Electric muscle 


Need extra muscle for lifting 
or pulling loads? Black & 
Decker's offering four new 
portable electric winches. 
They operate off your car bat- 
tery, and have a max working 
load of 750 to 1500 Ibs., with 
forward and reverse operation 
and automatic braking. Prices: 
from $100 to $160. 


Low weight, low price, for a high-lift jack 
Only a fraction of the price and weight of a professional 
hydraulic trolley jack, this British high-lift jack does much the 
same job. The load pad swings up on four pivoted legs, and is 
raised by a screw turned by a long crank handle hooked to a 
universal coupling. The triangular base rolls on six wheels that 
spread the load. The Handijack weighs 17 pounds and flattens, 
for storage, to three inches. In Britain, it's about $27. Eflow 
Developments, Old Teme Bridge, Lower Wick, Worcester 


WR2 4BY, England. 


Drink dispenser 


What's a Humper? Well, it 
fits over your car's transmis- 
sion hump, all ready for the 
coffee break. Foam insula- 
tion keeps hot drinks hot and 
cool drinks cool for a long 
time,” says the maker. It holds 
a gallon. With spout and cup 
holders, it's $14 from Travel 
Aids, Box 3016, San Fran- 
cisco, Calif. 94119. 


IN BOATING 
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Self car-topper 


Here's a way to car-top your 
boat by yourself. Tempo's 
new Boat Loader lets you 
hoist your boat on the roof of 
your car, wheelbarrow fash- 
ion, on a guide roller. Then 
you just lash it down. It's 


$59.95 for the whole kit. Mak- 


er: Tempo Products, 6200 
Cochran Rd., Solon, Ohio 
44139. 


Anchor hoist 


Weightlifter's the name of this 
new electric hoist that'll lift 
anchors up to 190 pounds out 
of the mud. Operating off a 
12-volt battery, the spool 
holds 90 feet of 3/16-inch 
rope. You can mount it any- 
where. Maker: Herschede Hall 
Clock Co., Starkville, Miss. 
39759. It's $99.95. 


Marine toilet 


"A miniature sewage plant” 
the Petmar Corp. calls its Di- 
gest-O-Matic, a 50-pound 
marine toilet. Without outside 
connections, the unit converts 
waste to an odorless effluent, 
and evaporates it, using four 
aeration pumps. It's $495. 
Petmar Corp., Dunedin, Fla. 


Lightweight canoe 


Even heavyweights can use 
the 17-foot Michi-Craft canoe. 
It weighs only 78 pounds, yet 
carries 10 times that much. 

It can take outboards up to 
tive hp with the mounting 
bracket shown at left, has a 
natural aluminum finish. Michi- 
Craft Corp., 19995 19 Mile 
Rd., Big Rapids, Mich. 49307. 


Inflatable 


No place for a conventional 
dinghy? Take a look at Gloy's 
new Pioneer ll, a 614-foot, 
500-pound-capacity craft that 


seats two adults and two kids. 


Five separate air sections re- 
duce the puncture problem. 
Boat, oarlocks, and carrying 
bag are $30. Gloy's, 899 
Broadway, New York, N.Y. 


Cat sailer 


That gal at right is hiking on 
the trapeze of Chrysler's new 
614-foot catamaran, the Mus- 
keteer. The maker claims she 
(the boat) has excellent tack- 

ing, pointing, and load-carrying 
capability, carries four comfort- 
ably. Marine Products Group, 
Chrysler Corp., Box 2641, De- 
troit, Mich. 48231. 


Loaded tri-hull 


New for '74, this 16-foot tri- 
hull from Signa features a 
teak transom-mounted ladder 
for skiers and swimmers. The 
Echo has an 18-gallon gas 
tank, bilge pump, and fire ex- 
tinguisher with plenty of stan- 
dard-equipment accessories. 
Max-hp rating is 100. And 
right below her is Signa's new 
Bravo Buddy cruiser, a 20- 
footer with two cabin bunks, 
head, teak doors, and 36-gal- 
lon gas tank. Motor options? 
120 to 225 hp. They're both 
made by Signa Corp., Box 
501, Decatur, Ind. 46733. 


Boat toter 


Tired of lugging your boat 
around? The Roll-Ur-Boat, a 
wheel-axle kit that inserts in 
the oarlocks, lets ycu pull your 
boat over the ground with a 
clearance of five inches. One 
man can now handle 150- 
pounders. $14.95 from Roll- 
Ur-Boat, 400 Foster St., Iron 
Mountain, Mich. 49801. 


Digital compass 


You'll know your heading in 
any part of a boat with the 
Digicourse System 100. It 
consists of a sending unit, in- 
stallable anywhere in a vessel, 
and up to 15 digital-readout 
units, Readouts are legible up 
to 20 feet away. The system, 
for big boats, is by Swigert, 
2404 Intern’! Trade Mart, New 
Orleans, La. 70130. 
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IN TOOLS 


Key keeper 

Your chuck key is always 
where you want it with this 
new holder developed by 
Allen Field Co. It's made of 
polyethylene, fastens quickly 
to any power-tool electric 
cord. Coastal Abrasives is 
packaging it for retail sales. 
Price: around 30€. 
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Tea heater? 

The Stanley name is familiar, 
but the torch isn't. Why? It's 
made by Stanley Tools Ltd., 
in England. The firebreathing 
Dragon has two mouths: One 
throws a fantail flame, the 
other a standard pencil. Gas 
release is controlled by a 
twist valve. 


Wall hanger 


Why lug a vacuum cleaner 
around your shop when you 
can hang it on the wall? Hang- 
Up Vacs come in four models 
(two can suck up water), at 
prices from $50 to $80. 

The 18-foot hose should reach 
any part of your shop. Special 
brackets secure it to a wall or 
column. Shop-Vac makes it. 


Ball-point etcher 


Loan your tools out? You 
might even get them back if 
you label them with this 
etching pen. Acid flowing 
through a ball-point tip etches 
most metals. The cartridge- 
loading pen is $7.75 from the 
Tool Crib, 17 Thayer Circle, 
Randolph, Mass. 02368. 


Cold shutoff 


Repair or modify your plumb- 
ing without shutting off the 
water? No sweat for Cool 
Tool. It hooks up to your pipe 
and freezes it shut—don't 
worry: the pipe won't burst. 
Each unit—a can of freon, 
hose, and three freezing heads 
for the six common pipe sizes 
—is $19.20 from Flomatic 
North Hoosick, N.Y. 12133. 


Four-way driver 


The push of a finger slides any 
of four screwdriver bits into 
position in the new James 
Pick-N-Drive. Blade shank 
mounts in a plastic carrier that 
yields at proper torque level 
to protect delicate instrument 
parts. Price? $5. Maker: 
James Electronic Tool, Box 
1482, Palo Alto, Calif. 94302. 


Cordless gun 


No cord to cramp your style 
with Wen's new battery- 
powered pencil soldering gun. 
Rechargeable ni-cads give up 
to 100 connections per 
charge. The Model 17 heats 
up in five seconds, has a spot 
light, and a work range 
equivalent to a 15- to 25-watt 
pencil. Weight? One pound. 
Price? $20. 


Tiny torch 

Heat—2500 degrees of it— 
right where you want it. That's 
what you get from Micro- 
flame's Cub butane torch. Fuel 
comes in little cartridges that 
last up to an hour when sol- 
dering, somewhat less when 
brazing. Microflame, 3724 
Oregon Ave. S., Minneapolis, 
Minn. 55426. 


Tool hanger 


Garden tools, brooms, shop 
tools—Hang-All puts them all 
up against the wall. Slip the 
handle into the unit, and it 
locks in place. Lift to remove. 
The secret: moving rollers. 

A three-tool rack is $2.49 
from Royal Krafts, 6261 Variel 
Ave., Woodland Hills, Calif. 
91346. 


\WNhaisNew 


IN HOME 
IMPROVEMENT 


Faster fires 

No more kindling, no more 
newspapers. BernzOmatic's 
Log Lighter takes their place. 
Set it in your fireplace, direct 
the jet under your firewood, 
and turn it on. The fire is 
blazing in minutes. It's $9.95 
with fuel cylinder and 

spark lighter. 


Easy-mount switch 
No need to gouge holes in 
your wall to install this 
switch—the hair-thin wires 
that carry its two volts stick 
to the surface, in a tape, and 
can be painted over. The 
touchbutton Surface Switch 
comes with a transformer and 
self-adhesive wire. Maker: 
Switchpack Systems, Box 670, 
Del Mar, Calif. 92014. 
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Fuel saver 


Install a humidifier in your 
hot-air system and you'll save 
fuel this winter. Here's one 
that's easy to install. Cut a 
hole in the duct, slip it in, 
screw in place. A saddle T 
connects it to your water line. 
Turbo-Flo is $33 at heating 
supply outlets. Leigh Products, 
Coopersville, Mich. 49404, 

is the maker. 


Whirlpool stairs 


Add these stairs to your pool 
and you get more than easy 
entry and exit. You get a 
whirlpool bath, too, with 
bubbles that swirl away aches 
and tension. The one-piece 
fiberglass, vinyl-lined unit is 
by Cascade, Talmadge Rd., 
Edison, N.J. 08817. 
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Hangman's hook 


Here's a hanger so stylish you 
won't want to hide it behind a 
picture. It's the Homecraft 
Push-Pin Hanger. Thumb pres- 
sure drives it home in most 
walls, but it can take hammer 
blows if need be. Comes in 
four styles—Fleur de Lis, Co- 
lonial, Rose, and Eagle—and 
brass or silver finish. 


Neat idea 


Trash-disposal problems are 
in the bag with Rack-Sack. 
The rack mounts to walls or 
doors, holds a roll of 30 
plastic bags. Fill one up? Tear 
it off—another takes its place. 
Sacks and rack are $5.98. 
Refill rolls are 98¢. Galree 
Products, 105 Hudson St., 
Jersey City, N.J. 07302, 
makes them. 
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Boeing AMSTOL, 120 ft. long, will carry 27,000 pounds. 


Wing of McDonnell Douglas 124-ft. jet spans 110 feet. 


Medium-Range STOLs Get Set 


Coming: four 500-mph jets 
that will take off and land 
on 2000-foot runways 


By DOUG GARR 


S Tor to short takeoff and land- 
ing—you've heard about it many 
times. It may have sounded a little 
different in the past; like QUESTOL, 
for "quiet experimental" or V/STOL 
for “vertical.” 

Now there's a new plane in the 
works. It's called AMSTOL by the 
Air Force, for “advanced medium- 
range short takeoff and landing." 

Recently, the Air Force awarded 
contracts to McDonnell Douglas and 


Boeing to build two prototypes each 
of AMSTOL jets. And the contracts 
are for plenty: $95 million for Boe- 
ing and nearly $86 million for Mc- 
Donnell Douglas. 

Whatever the acronym, the STOL 
idea is still the same: 'The planes are 
designed to do big-plane work (large 
payload, fast cruise speed), yet be 
able to land at small-plane airports. 
The ultimate goal of STOL is to 
clear airport traffic jams in larger 
cities and develop an efficient short- 
haul transportation system. 

We've been promised STOLs for 
quite some time now. 'The big prob- 
lem has been procuring R&D mon- 
ey; nobody seems to like the idea of 
jets landing in his backyard—no 
matter how convenient it might be. 


Naturally, the Air Force contracts 
are for military-cargo prototypes, but 
there is already speculation as to 
the feasibility of adapting the de- 
signs to commercial airliners. J. J. 
Foody, deputy manager of the Boe- 
ing program, admits that their pro- 
posal, if modified, has a “possible 
use as a passenger plane." 

Each company’s design is radical- 
ly different in its wing/engine/flap 
approach—essential to STOL’s low 
speeds—yet similar in size, speed, 
and fuselage design. 

The Boeing design. It’s the least 
conventional of the two. The fuse- 
lage will be about the size of the 
727, with a T-tail like the 727. The 
engines will look like monstrous ele- 
phant trunks mounted above and 


And the newest V/STOL 
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AUGMENTATION 
Bell Aerospace V/STOL proposal 
uses the most interesting wing technology. 
Called “cold thrust augmentation” (CTA), 
minimum drag and maximum lift are 
produced by ducting air downward 
through slots in the wing. About 50 per- 
cent of engine air is bypassed through 
wing nozzles located in spanwise slots in 
the wings. The wings look like an ac- 
cordion at low speed but flatten out dur- 
ing cruise, Artist's concept is shown at 
left; no contract has been awarded, but 
wing has been wind-tunnel tested. 


The McDonnell Douglas jet will have 


four engines, and a T-tail towering some 
43 feet above the ground. The fuselage 
will be about 18 ft. wide, nearly as fat as 
the wide-bodied jets. The cargo envelope 
will measure 11 by 12 by 47 ft. Target 
date for first flight tests of this and Boe- 
ing prototypes is mid-1975. 


o Take Off 


forward of the wings. Power will be 
in the 45-50,000-pound-thrust range 
(rumor has it the engines will be 
GE model CF650s). 

The engines will be mounted 
above the wings to increase upper- 
surface airflow. When the flaps are 
extended, the jet exhaust will travel 
backward and downward, generating 
high lift at low speeds. 

Cruise speed would be in the 
Mach 0.7 range (just under 500 
mph), yet landing and approach 
speeds should be a pokey 85-95 knots 
—less than the cruise speed of a 
Cessna 150. Range will be about 
1000 miles and, its designers hope, 
the jet will take off and land on a 
2000-foot strip. 

The McDonnell Douglas design. 
This ship will be just about the size 
of their DC-9-30, but the body will 
be much thicker, almost as big as a 
wide-bodied jet. Cruise speed will 
be about the same as the Boeing 
plane (about Mach 0.7) and the jet 
will also have short-field capability 
(2000-foot runway) at a gross weight 
of about 150,000 pounds. 

Also ‘T-tailed, the McDonnell 
Douglas jet will use four Pratt and 
Whitney JT8D-17 engines deliver- 
ing 16,000 pounds thrust each. 

The engines will be mounted be- 
low the wings, yet closer to them 
than on conventional jets. Reason? 
The externally blown flaps need add- 
ed jet air thrust to get extra wing 
lift needed at the STOL’s critically 
low speeds. Externally blown flaps 
in full down position extend longer 
than conventional flaps, “almost like 
they're dragging on the ground," ac- 
cording to a McDonnell spokesman. 

If these prototypes fly successful- 
ly, we'll be one step closer to a use- 
ful STOL system. 


= 


PERSONAL-USE REPORT 


Touch the tip of this new HP 
970A to the part of the circuit you 
wish to test and you get 31% digits 
of answer. An automatic floating 
decimal scales the number for you; 
the auto-polarity circuit tells you 
whether it’s a plus or minus figure. 

You are reading either AC or DC 
volts, or ohms—whichever you've 
selected—on Hewlett-Packard’s new 
seven-ounce  shirt-pocket digital 
multimeter. It will autorange 
through five separate ranges within 
two seconds, and give you a reading 
with an average accuracy of three 
percent, depending on the measure- 
ment taken. And you can take up 
to 2000 of them before the ni-cad 
battery pack needs recharging. 

The HP 970A is truly an in-the- 
field instrument—and not just be- 
cause it fits your pocket. The case, 
designed to fit in your hand, is 
stress-relieved. Drop it, and it snaps 
open, absorbing shock and prevent- 


Stress-relieved case pops open to 
absorb shock if dropped or struck, 
snaps back with no physical damage. 


This Digital Multimeter 
Fitsin Your Pocket 


ing damage. The three function 
switches are slide-action types, and 
you can operate each—and hold onto 
the meter—with one hand. 

Internally, the single MOS-chip 
package (about two inches square) 
is protected from over-voltage con- 
ditions by a push-in fuse. And 
you’ve got to try hard to pop it. 

The 14-inch LED display is bright 
and easy to read—even upside down. 
An inverting switch flips the display 
over if you should find yourself in 
that position. 

The HP 970A won’t become a 
standard home-workshop item at 
$275, but it’s great for technicians, 
repairmen, telephone men, engi- 
neers. It comes complete with mul- 
tiple probes, battery pack and charg- 
er, and belt-clip carrying case. A 
current adaptor is available for $45. 
The HP 970A is made by Hewlett- 
Packard, 1501 Page Mill Rd., Palo 
Alto, Calif. 94304.—W. J. Hawkins 


Battery pack is removable for re- 
charging (it takes 14 hours). Extra pack 
costs $25 if you can't wait. 


Research vehicle built for Japan National Railways has 
two superconducting magnets for repulsive levitation. Two 
strings of passive track coils anchored in the 1580-foot guide- 
way produce a magnetic levitation (maglev) force as the ve- 
hicle moves over them. Linear induction motors (LIMs) propel 
the vehicle. At slow speeds, sliding shoes support the car 
until a maglev force develops. The 3.5-ton vehicle, suspended 
four inches, has traveled up to 40 mph. 


Linear induction motor (LIM) has fixed 
primaries spaced along the guideway. A 
reaction plate suspended from the vehicle 
is LIM secondary. As the reaction plate 
passes between primary coils, currents 
induced in the plate oppose the electro- 
magnetic field of the primary. This op- 
position thrusts the vehicle forward. 
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Super trains that can ''fly'' at 300 mph on magnetic 
cushions are coming. Here's a look at vehicles built 
to test propulsion motors and levitation hardware 


By DAVID SCOTT/PS European Editor and JOHN FREE 


ILLUSTRATIONS BY RAY PIOCH 


A major revolution in high-speed 
ground transportation ( HSG'T) will 
get off the ground in Germany, dJa- 
pan, and Canada during the next 
two years. Significant, but smaller- 
scale developments, will occur in the 
U.S. Wheelless trains that "fly" 
above special rails and guideways 
using magnetic levitation (maglev) 
are rapidly approaching commer- 
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cial reality. Considered a way-out 
idea for ground transportation just 
seven years ago, maglev planning 
should see these developments by the 
end of 1975: 

€ In West Germany, three com- 
panies, with extensive government 
financial support, will begin testing 
full-scale maglev vehicles on a 46- 
mile proving track shaped like a 


. . FIXED LIM PRIMARY a 


Repulsive levitation develops when 
magnetic fields from vehicle-lift magnets 
pass over track coils. Current induced 
in coils creates opposing magnetic fields 
that repel vehicle magnets, lifting car. 


How They're 


dog biscuit near Augsberg. Govern- 
ment funding will then be stepped 
up to put maglev trains on public 
rails as quickly as possible. 

e In Japan, the Japanese Na- 
tional Railways should have decided 
which of two vehicle - propulsion 
systems being tested should be suit- 
able for a 280-mile maglev link be- 
tween Tokyo and Osaka. Construc- 
tion may be underway on a system 
that by 1985 will be whisking train 
passengers between the two cities in 
about an hour. 

€ In Canada, a 2.5-mile maglev 
test track should be completed in 
Toronto. Krauss-Maffei, one of the 
three German firms, has contracted 
to build the maglev system. On- 
tario’s government has said no to a 

Continued 
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Zipping along German test track, 
right, is Krauss-Maffei's 11-ton test car, 
built in 1971. Above is a KM concept 
model of a future maglev vehicle. 


Flat, single-sided LIM in car works 
against a metal reaction plate on track. 
Linear-induction motor primary is thrust 
along plate (the secondary) as its coils 
induce opposing fields in plate. 
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Second-generation KM research ve- 
hicle nearing completion is a modification 
of original car (photo above). Double- 


LIM eliminates the massive reaction-rail 
tunnel needed in original vehicle. To lift 
the car, unique U-channel electromagnets 
are attracted to the steel rails 


(detail, . 


magnets are laterally offset, each pulling 
sideways in opposite directions to pro- 


vide guidance. This self-centering action 


keeps the vehicle aligned on the track 


sided vertical LIM is being replaced by 
more powerful single-sided LIM placed 
horizontally under the floor. This flat 


Getting Trains Off the Ground 


pepe TRE ST Romag test vehicle developed by Rohr Corp. in Cali- 
WLLL fornia first ran in 1971. A 12-passenger "people mover” 
ee NH like the one below was demonstrated on a 60-foot track 
at Transpo '72. Romag has unique LIMs that both sus- 
pend the vehicle (attractive levitation) and propel it. The 
concept can be applied to larger vehicles, says Rohr. 


' without the additional complexity of sep- 
arate guidance magnets. 


right). Sensors determine distance to 
rail to hold half-inch air gap. Adjoining 
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Single-sided linear induction motors on both sides of Romag 
induce fields in metal rails that both lift and propel vehicle. Sensors 
regulate voltages to maintain a fixed rail/motor gap. By changing 
frequency of three-phase power applied, vehicle moves horizontally. 
Rail shorting bars act like a motor rotor, providing thrust. 


Scale model of M.I.T. Magneplane (left) 
is supported by saddle-shaped superconduct- 
ing coils (far left) beneath model. Coils, 
readied here for an epoxy coating, lose their 
resistance in liquid helium, carry 200 amps. 
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Passenger-sized Magneplane—not under construction— coils as vehicle approaches. Detail shows the magnetic 
would contain five modules for superconducting coils. Larger field from one phase of AC. Voltage is controlled so travelling 
bottom coils induce a repulsive levitation force in guideway fields interact with the powerful fields in the modules, pull- 

lift strips. Smaller coils near the floor shield passengers from ing Magneplane along on a magnetic "surf." Wheels would 
strong fields. Linear synchronous motor (LSM) would propel retract as vehicle built up enough speed for levitation to 
vehicle: Three-phase AC is fed to overlapping propulsion develop, enabling it to bank in the guideway. | 


Attractive levitation suspends | 
test car as on-board electromagnets 
are drawn to fixed rail. Guidance 
magnets work against vertical sec- 
tion of rails to keep car centered 
in test track. Inductive sensors next 
to each magnet determine the dis- 
tance between magnets and rails. 
A liquid-fuel rocket accelerates un- 
manned test car, while equipment 


RAIL - LT is evaluated against the flat rail. 


LIFT MAGNET 


Rocket-propelled test car under construction by Germany's 
MBB will test magnets, LIMs, guidance and control systems at 
240 mph. Model below has streamlined design. 


TEST RAIL 
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Vehicle-mounted linear induction mo- 
tor has double-sided primary straddling 
a fixed reaction rail. Interaction of the 
primary's field with currents induced in 
the rail thrusts the vehicle forward. 


luperconducting magnets for levita- 
on and guidance are repelled from con- 
nuous plates. Eddy currents induced in 
llates create opposing magnetic fields. 
Magnets must be moving above 20 mph. 
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major highway program in favor of 
a $1.3-billion modern transit program. 
Roughly half of these funds will be 
used to build a revenue-producing 
maglev line. 

Maglev is one of the most prom- 
ising of many new transportation 
vehicles being developed [PS, May 
"I2]. Magnetically levitated vehicles 
are silent, nonpolluting, have no 
moving parts, and consume less en- 
ergy than other high-speed systems. 

Maglev variations. But as with 
other transportation systems, mag- 
lev vehicles will serve a variety of 
functions. JNR’s high-speed mag- 
lev train, for example, will carry 
passengers between Tokyo and Osaka 
at nearly 300 mph. Slower 150-mph 
maglev trains under development 
elsewhere will carry passengers be- 
tween suburbs, cities, and airports. 
Still slower-moving maglev vehicles 
will be used for personal rapid 
transit (PRT). These “people-mov- 
er" vehicles [PS, Nov. '71] will op- 
erate within cities or airport termi- 
nals to speed transportation. 

One wheelless competitor to mag- 
lev is the tracked air-cushion ve- 
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by Germany's Siemens will test 15-ton 
maglev vehicle below. The test track, now 
completed, is 300 yards across. 
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hicle (TACV). These vehicles ride 
on a noisy cushion of air generated 
by on-board compressors. Although 
France remains committed to oper- 
ating a TACV line, Britain early 
this year abandoned development of 
their Hovertrain after spending $12 
million. 

In the U.S., the Federal Railroad 
Administration has committed some 
$30 million to TACV research since 
1967. As a result, Grumman Corp. 
has built a jet-propelled test TACV, 
and Rohr Corp. has a contract for a 
60-passenger TACV. But the FRA's 
stress on TACV has resulted in a 
U. S. maglev program that's "rather 
sad" in comparison with other coun- 
tries, as one maglev proponent puts 
it. Barely $1 million has been funded 
for maglev research programs by the 
government. 

Stanford Research Institute, one 
recipient of funds, has tested a 
magnetically levitated sled |Science 
Newsfront, PS, March "73]. Ford re- 
ceived a study contract. Although 
Rohr Corp. has built privately fund- 
ed maglev vehicles (see drawing), 
and is developing a second-genera- 


[n Experimental maglev vehicle being completed by Siemens 
ibe: uses superconducting magnets for repulsive levitation and 
guidance. Cutaway shows forward subframe, linked to vehicle 
by self-leveling hydraulic struts. 
retract above 20 mph, when magnets are effective. Three- 
phase AC for LIM is provided by solid-state converter. Ve- 
hicle can go 120 mph, floating 4 to 8 inches above track. 


lS ELECTRONIC CONVERTER 


Landing/guidance wheels 


tion version, government support is 
a must to develop 300-mph city-to- 
city maglev lines. 

Why invest billions in HSGT? 
Anyone traveling in the technologi- 
cally advanced nations quickly dis- 
covers the reasons. Highways choked 
with cars moving at a crawl are be- 
coming unbearable in many cities. 
Toronto residents actually halted 
construction of a highway cutting an 
ugly swath through their city, opting 
for a major urban transit program. 

Airports and overcrowded air cor- 
ridors are approaching a crisis state, 
too, as travelers become more afflu- 
ent and develop a preference for 
Jets. Yet airport-expansion plans now 
encounter stiff public opposition be- 
cause of jet noise, pollution, and 
land use. "Transportation experts 
point out that the 7.5 square miles 
of New York's Kennedy Airport 
would accommodate a 95-foot-wide 
guideway from Boston to Washing- 
ton, D. C. 

Maglev beats flying. Signifi- 
cantly, for distances up to 300 miles, 
HSGT can provide station-to-station 

[Continued on page 133] 
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Bunk Tower 


Gives Every Room a View 


You can order plans several ways 

Quinipissa study plan ($1) is spec sheet with additional infor 
mation to help you decide if house fits your needs. V-PAC 
Guide ($2) is catalog of all plans in series plus others. One set 
of blueprints, $25; three sets, $35. Check or money order to 
PS Vacation Plans Service, Box 622, Princeton, N.J. 08540. 
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For a ski chalet—or summer guests— 
stack up as many sleep lofts as needed. 
Last in our V-PAC Council series 


A continuous stairway spirals up this tower from the 
entry vestibule. Identical bunk lofts are stacked beside 
it—one, two, three (or more) tall. Stacked sleep space 
makes special sense for vacation homes: The higher 
you go, the better the views you provide your guests. 
And the less site disruption for your foundation. 

Since most leisure homes are built on a slope, vou 
can tuck a partial basement under that glass-ended liv- 
ing room to expand the house function; use it as a game 
room, sauna, laundry, or storage area. Though the rest 
of this house has an insulated floor over crawl space, a 
flat site gives you the option of a full basement. 

The architect calls this house the Quinipissa—an 

Indian name for “those who look out." The top level of 
the tower is provided with additional window area to 
create an observation lounge. Imagine yourself greeting 
friends on the ski slopes with: “Meet us in the tower 
for drinks at four.” 
« This is the tenth and final house in our monthly 
series, but we've asked architect Robert Martin Engel- 
brecht and the V-PAC Council to develop additional 
designs for publication next summer.—Al Lees 


Out of a Suitcase: 
INSTANT ROOMS 


Live out of a suitcase? Better (or worse) than that 
—you live in a suitcase with these "instant" rooms de- 
signed for an Owens-Corning Fiberglas exhibit fore- 
casting possible trends in home furnishings in the next 
10-15 years. 'The prototypes shown here—bedroom, din- 
ing room, and living room—are stored in giant suitcases 
and move on rollers. 

The bedroom consists of a fold-down double bed, 
closet, drawers, and bookshelves. The dining unit in- 
cludes a fold-out table with chairs, sink, refrigerator, 
bar, and storage space for dinnerware. The living room 
has a complete home-entertainment unit with TV, 
radio, turntable, tape recorder, video equipment, and 
telephone. Seating sections allow variations in the room 
arrangement. The three modules can combine to form 
a multipurpose room.—Marilyn Dammerman 


"Suitcase" rooms 
are seven feet high, 
six feet wide, and 
five feet deep when 
closed. Each unit 
costs about $2000 to 
make, not including 
communications 
equipment in the liv- 
ing room's home-en- 
tertainment area. 
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into a Super-Hot Snowmobile  — — 


Tired of putting 


your motorcycle in = 
cold storage when = 
winter snows come? = 


Ni 


DLE 


iT, 


No need, with a Snow 
Job. This kit can turn 
almost any motorcy- 
cle into an exciting 
snowmobile that re- 
tains the superior 
handling characteris- 
tics of a bike. The hot- 
ter the bike, the hotter 
the snowmobile. 
Actually, two sep- 
arate kits are required. 
The basic kit consists 
of fiberglass body, 
running gear, tracks, 
tubular steel chassis, 
front and rear bump- 


ers, swivel beam, final-drive as- 
sembly, fork extender, and front ski. 
Then you need an adapter set cus- 
tomized to your own bike. 

' The Snow Job uses your motor- 
cycle's suspension, and its own, too. 
So you can adjust handling to your 
own preference. Standard bike con- 


trols are used to pilot the modified 
vehicle. 

Conversion usually takes one eve- 
ning, going either way. The kit is 
made by Advanced Recreational 
Equipment Corp., 645 National Ave., 
Mountainview, Calif. 94040. Price is 
$778.—Jim Davis 
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HOME OFFICE 
tucks into a cube 


You'd never suspect from its sleek teak 
exterior that this cabinet (roughly a 214- 
ft. cube) blossoms like a Japanese paper 
flower into a complex, yet compact, desk 
with more features than the one in your 
office downtown. If paper work at home 
isn't your thing, consider using it as a 
| crafts or electronics work center. By Ro 
WINTER | Capotosto from Paul Wrablica's design. 


WORKSHOP 


20-PAGE SECTION 


For construction details, see page 106 


Every Home 
Needs a Desk 


Choose from these three novel designs— 
as widely varied in function as in ease of construction 
—one will be right for your home 
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From handsome sideboard (top left) 


| WALL DESK 
| totes where it's needed 


Designed like a piece 
of luggage, this stylish | = ae | 
hardwood -and- Abcite TI. HE : 

desk lifts off the wall, 
has a brass handle for 
carrying. Use it on any 
wall—indoors or out— 
that will take a pair of 
picture hooks (they re- 
main inconspicuously —I 
in place while the desk 
is elsewhere). It takes 
its own light along, so 
you can even mount it 
in a dim bedroom cor- 
ner. Designed and built 
by Richard Sickler. 
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For construction details, see page 110 
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unit unfolds into a fully equipped desk at right, with its own file, seating, and typewriter storage built in. 
| 


PHONE DESK 
rolls to your bedside 


This neat sideboard rolls from your bedroom wall to cantilever 
its sliding top across you—at proper height for consulting the 
Yellow Pages or taking notes while you phone. Beneath the top 
are storage wells for phone, directories, and portable TV. 
Shelves keep typewriter and tape recorder handy. Desk is ideal 
TV stand for bed-watching: roll to wherever viewing is best. 
Designed, built, and modeled by Gary Gerber, IDSA. 


For construction details, see page 111 
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New Life for a Pair 


Whether you make them for decoration or functional play, 


| 


| 


SEE- THROUGH 


BACKGAMMON 
BOARD 


The ancient game of backgammon 
a current rage again—looks great 
in modern dress. It’s all Plexiglas, 
right down to the dice cups. Here’s 
how to make it: j 
Cut all pieces and sand out saw 
marks with number-80 paper on a 
block. Study the sketch at right. All 
exposed edges should be polished to 


YOUR PICK OF APPALACHIAN 


he Appalachian-mountain dulci- 

mer, known for its delicate, charm- 
ing sound and simple strumming, Is 
as easy to make as it is to play. 
Unlike other instruments that have 
evolved into formal patterns, the dul- 
cimer is still designed largely by 
its builder. Wood for the body and 
fretboard should be straight-grained, 
clear, and quarter-sawed. 

The pattern and mold. Fold a 
large piece of paper in half length- 
wise and mark the fretboard length 
along the fold with two lines ex- 
tending half the desired fretboard 
width. Connect the ends of these 
marks with a graceful, curved line 
for the final body shape. That shape 
is up to you. The traditional pat- 
terns here, by Appalachian crafts- 
men David Hoffman (walnut tear- 
drop) and Jene Hughes (spruce 
hourglass), were formed by bending 
a narrow slat (already cut for use 
as one of the body sides) and trac- 
ing its curve. 

Cut through both halves of the 
paper and unfold your pattern. 
Transfer the shape to a flat board 
and use blocks of wood and angle 


ALL MATERIAL Ye" PLEXIGLAS 


2- Ix 20 5 


=x pe 
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transparency. To do this, resand 
with 220 paper, then switch to 320 
waterproof paper used wet. After 
that, turn to 400 paper—also used 
wet—and finally polish with auto- 
motive rubbing compound on a rag. 
Now lay out the arrows on the bot- 
tom of base piece. Draw them right 
on the masking sheet. Use an X-acto 


DULCIMERS 


brackets with bolts to complete the 
mold. At points where the sides 
curve in, align the blocks with the 
edge of the pattern; where the sides 
curve out, set in the blocks to allow 
for the thickness of the side slats. 
Fashioning the peghead. It may 
be either plain or carved, as shown. 
The part of the peghead that is to 
be glued inside the dulcimer must 
be notched and tapered so the body 
sides join flush with the peghead's 
exposed portion. The final shape here 


of Old Favorites 


here are two fun items enjoying a mod revival 


MAKE TWO 
I- RED 
l- WHITE 


the red 
arrows. Peel off the mask for the 
red arrows and spray the exposed 
surface with an acrylic lacquer. Four 
or five light coats 20 minutes apart 
will do the trick. Tape the edges of 
the base to mask from overspray. 
Now cut and strip the masking 
from the white arrows. Spray as be- 


or razor blade to cut out 


must match the corresponding part 
of the mold, less the thickness of the 
sides. If necessary, use scrap wood 
to increase the angle. Complete the 
peghead by drilling and tapering 
holes for the tuning pegs. 

Tail block and sides. The tail 
block is fitted by again using the 
mold to determine the shape. It 
should be made 1/16” lower than 
the width of the sides so that in the 
final assembly there will be an open- 

Continued 


fore. Give the red arrows a coat or 
two of white, too. 

After the lacquer has dried a good 
24 hours, cement the board together. 
Use masking tape to hold the parts 
while you apply a solvent cement on 
all butt joints. Use the same pro- 
cedure to cement up the dice cups— 
simple 2"-by-3"-by-3" boxes. When 
assembly is complete, wash the board 
with detergent and warm water. 

Since our board is for display, 
we've made no provision for foldup 
storage. You buy the red and white 
"men." A checkers set won't do since 
it has only 12 of each color. Back- 
gammon calls for 15 each. 

Need further instructions? A plans 
sheet including a full-size layout of 
the arrows is available for 50¢. Send 
to: Projects of Plexiglas, Box 14619, 
Philadelphia, Pa. 19134, and ask for 
No. 52. 


is made of 
blocks of wood held in place with bolts 
and angle brackets. Build it on a base of 


Mold for curved sides 


pine or plywood. Scroll peghead is a 
challenge in wood carving. Block at far 
left is for a plain scroll. Center block is 
for a carved scroll like the one nearly 
completed beside it. 
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The dulcimer is 


ing between it and the top through 
which the sound may escape. 

'The side slats must be clamped 
together and carefully planed so that 
both edges are straight and parallel. 
Then they should be weighted and 
submersed in water for 12 hours and 
clamped in the mold for a full day. 
Square and cut off excess at the 
peghead end and test the head and 
tail blocks for fit. Adjust as neces- 
sary for a tight joint and, using 
wrappings or inner-tube rubber for 
clamps, glue sides to peghead and 
tail block upside down. Since the tail 
block is smaller, it must be shimmed 
up to be flush with the upper edge 
of the sides as they rest in the mold. 
Trim excess length from the sides 
after glue has set. 

The bottom. Check that the side 
assembly has not twisted in the mold 
by sighting a straight line from head 
to tail. The bottom piece is marked 
by holding it in place and tracing 
around the sides from underneath. 
Saw out the piece, staying to the out- 
side of the lines and glue in place, 
again using wrapping of rubber for 
clamps. When dry, remove it from 
the mold and reinforce with small 
triangular blocks of scrap pine and 
bottom braces as shown. 

The fretboard. 'This is the most 
critical step in building a playable 
instrument. Plane the top and bot- 
tom surfaces as flat as possible and 
complete the flattening by sanding 
on several sheets of sandpaper, ce- 


As easy to play as to make 


Place dulcimer across your lap with the peghead to 


mented end-to-end on a flat board. 
A twisted fretboard or one bowed 
up in the middle will render the in- 
strument unplayable, while a slight 
downward bow in the middle is ac- 
ceptable. Cut out the strum hollow, 
inset the endpiece, and drive the end 
pins into deep but small starter 
holes. The underside of the board 
must be hollowed out from within 1" 
of the nut to within 1" of the strum 
hollow, about two-thirds of the thick- 
ness and 3/8" in from the sides. This 
increases the resonance greatly. 

Shape the nut and cut a notch for 
it so that 3/16" rises above the sur- 
face of the neck. Starting from the 
notch's edge, mark the fret spacing. 

Use a fine-bladed saw to cut kerfs 
for the frets, and drive the barbed 
edge of the fret wire into the slot. 
Each fret should be left a little long, 
filed off, then sanded with emery 
cloth to insure smoothness. 

The top. This is marked to fit the 
bottom assembly and sawed, leaving 
some excess to trim later. The sound 
holes (any shape, attractively placed) 
are sawed out and an opening is cut 
to match the hollow underside of the 
fretboard. 'This opening is broken to 
allow for the cross brace. Align the 
top and fretboard neck on the bottom 
assembly and lightly mark the posi- 
tion on the top. Apply glue to the fret- 
board, and join to the top with small 
wire brads from the underside. 

Final assembly. Glue together 
top and bottom assemblies, using 


still largely designed by its builder. Each one has 


clamps. Next, glue the nut in place 
and file shallow grooves for the 
strings. Fit the tuning pegs in their 
holes, wind on one of the double 


melody strings, and make a test | 


bridge—shaped like the one in the 
plans but not to be notched in place. 
Hold it between the strum hollow 
and tail while depressing the string 
at different frets (just left of the fret 
with the peghead to your left) to 
check for buzzing sound. If the string 


buzzes, the test bridge is too low. 


Lower the string (from both ends, 
keeping the tail end higher) as far 
as possible without causing buzzes. 
Once the final string height is de- 
termined, enlist the aid of a recently 


tuned piano or a friend with a good | 


ear for pitch. The open (unfretted) 
string must sound one octave higher 
when fretted at the eighth fret (when 
singing do re mi fa sol la ti do, the 
two dos are one octave apart—the 
distance between any eight white 
keys on a piano). If the note at the 
eighth fret sounds too high, move the 
test bridge toward the tail, and vice 
versa. Repeat this process with the 
bass string (this end of the notch 
will be closer to the tail). 

Once well-tuned octaves are found, 
mark the location and saw the notch 
for the permanent bridge, which must 


be sized so the string height is iden- | 


tical to that of the test bridge used. 
Sand the dulcimer and finish with 
gunstock oil (not linseed) and cab- 
inetmaker's wax. 


Violin-style carved scroll with hardwood tuning pegs is 
more traditional, but the guitar-style peghead is easier to make, 
and the metal tuning keys work much more smoothly. 


your left. A noting stick is used to depress the double 
melody strings (the other two just drone). Don't lift 
this noter to change notes—slide it while your right hand 
strums with a quill, thin wire, or piece of plastic jug. To 
find the most resonant notes for tuning, hum up and down 
into a sound hole until you feel the dulcimer ring and 
vibrate. There are usually two different notes that will 
produce this, so tune the bass string farthest away from 
you to one of these notes, taking care not to tighten to 
breaking point. Using that note as do of the musical 
scale, sing, "do re mi fa sol," and tune the middle 
string to sol. Complete the scale, "sol Ja ti do," and 
tune both of the melody strings to the high do. 

This scale can now be played from the open string 
by using the noter on each fret in order, skipping only 
the sixth fret (which is used when a dark, minor sound 
is desired). The right hand strums away from the body 
with the words of the song, and a quick return strum 
adds variety. Try using the return strum every other 
time. The art of dulcimer playing is in knowing the many 
tuning methods: Try lowering the middle string from 
sol to fa, and fretting the melody string at the third 
fret to produce do, for example. Instruction books give 
other tunings. Dulcimers can be picked like banjos, 
strummed like guitars, bowed like fiddles.—Jene Hughes 
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its own distinctive voice 
NUT  4THFRET I2 THFRET 


PEGHEAD 
SIDE VIEW 
CARVED 
| OR PLAIN 
| /SCROLL 


I3 THIFRET 


| TOP view 
| PLAIN 
-.| SCROLL 


all 


I4 THEIFRET 


NLL NOTCHED 
| FOR SIDES 


STHIFRET 


gei — || TOP VIEW is THIFRET 
ui | | | | CARVED ae 
l = fins IF d dur o | | | SCROLL 

| "^ Tap frets into FRETS CUT FROM 

Eo "aP 30" LENGTH OF 


m5 kerfs with mallet | 
TT BANJO FRET WIRE 6THIFRET 


Sia (ahardwood drift, NUT isTIFRET 
ie e here) and block. s^ — moerkwooo 


— 9 Curve each wire 


"-— as shown. 


DOUBLE MELODY TTHIFRET 


Sr. STRINGS 


SINGLE DRONE , 
STRINGS 


r 
i= 


LJ 


FOR NUT,BRIDGE 
AND TAILPIECE 
BUY 
THREE GUITAR 
NUT BLANKS 


i | if. SOUND 
T HOLES 
/ | FULL- 
| at | | SIZE 
STRUM P | FRET 
HOLLOW | j SPACING 
AD PATTERN 
: USING 
SHARP 
) 2NDIFRET DIVIDERS, 
T | " | TRANSFER 
; i — | ONTO 
3 | | CENTER 


OTHIFRET “INE 


8 THIFRET 


OF 
NECK 
aie Fie BOTTOM Nu 
BRASS — Ne 
A s EI IFORCEMENTS 
y^ i 3 ROIFRET 
ae? " PINE OR 
g * ƏB "1 30 SPRUCE 
| APPROX) IO THIFFRET 
/ALNUT,CHERRY, MAPLE a 
OSEWOOD OR SPRUCE 
BUY "FIVE-STRING 

? BANJO" STRINGS: 
SIDES TWO D LOR FIRST } li THIFRET 
“y1S"232" i DOUBLE MELODY 
tAPPROx)' STRINGS; 

' ' ONE B (OR SECOND) 
Bor TOM FOR MIDDLE DRONE INLAYS 
a * B": 30" STRING; 
(APPROX) ONE D (OR FOURTH) 


FOR BASS DRONE 


Layout for fret spacing is produced full | 
size at right. Cut out all three lines ana ^ THIFRET — feper 
lap them end-to-end. Center them on the = 
fretboard and mark fret positions. Cut 

slots with fine backsaw. Need tools, (&) 


specialized woods, inlays, pearl, bone, or 
tuning keys? Write for list from H.L. Wild, 
510 E. 11th St., N.Y.. N.Y. 10009. - 
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Plastic laminate to mask edges of lift-up 


shelving is easiest to apply in one piece, 
instead of hard-to-fit separate strips. 


Test up-and-down travel with springs 
connected and make slight adjustments 
with shim washers under tracks if needed. 


WINTER 
WORKSHOP 


By ROSARIO CAPOTOSTO 
From a design by Paul Wrablica 


PHOTOS BY THE AUTHOR 
DRAWINGS BY CARL DE GROOTE 


es easy on the eyes, and 
chock-full of function, this camou- 
flaged office could be just what you 
need at home. The piece is hand- 
some enough to warrant a place of 
prominence in any setting—living 
room, den, or master bedroom. And 
if paperwork isn’t your thing, it 
makes a great hobby or electronics 
bench. 

Salient features include the tele- 
scoping cubbyhole section, demon- 
strated at left . . . a sturdy drop-leaf 
typing table .. . a sliding work sur- 
face that opens to reveal a legal-size 
file (your typewriter parks under 
the file well) ... a self-storing desk 
chair that tucks beneath a small- 


Apply pierced sheet carefully from one 


end after coating back (and shelf edges) 
with contact cement; this prevents bulges. 


Flat-surfaced nylon tack glide, lo- 
cated on partition in line with front edge 
of shelf wall, helps control forward lean. 


Home-Office 


items drawer. Even the space within 
this roll-out seat offers valuable stor- 
age (of phone directories—or back 
issues of PS)—and you can turn a 
recess at the back of the knee-well 
into a rack for current magazines, as 
shown in the construction details, 
next page. Both seat and cabinet 
have casters for mobility. 

One other plus: If you need to 
clear away top-surface clutter quick- 
ly—for unexpected callers, say— you 
can sweep it into the well below the 
cubbyholes and close the unit back 
into a handsome cube before your 
wife has answered the doorbell. 

Basic construction is of 3/4" fir 
plywood, surfaced with 1/32" plas- 
tic laminate (we chose teak and 
white—check the striking effect in 
our color pages). We went this route 
(over hardwood-veneer plywood) for 
economy; the per-square-foot differ- 
ential 1s better than two to one. Also 
favoring the laminate: It permits use 


Trim all edges flush with bevel cutter, 
once cement has set. Corners that tool 
can't reach are squared with bastard file. 


Eyebolt through angle bracket anchors 
spring loop to shelf unit at each side. 
Double nuts give you tension adjustment. 


7 


of butt-joint construction, whereas 
fussy miter-and-spline joints would 
be required with veneer panels to 
achieve decent corner match. As a 
final bonus, maintenance is nil—no 
finishing, no waxing, and smudges 
wipe away with a moist cloth. 

New lift-up mechanism. The 
mechanism that makes our lift-up 
shelving practical is unique in its 
simplicity and efficiency. (You'll 
want to file the idea away for use 
in other projects as well.) This unit 
could weigh over 50 pounds when 
loaded, yet very little effort is re- 
quired to lift or depress it. I got the 
basic cabinet sketch from PS (com- 
missioned from a designer) with the 
lift system unresolved. This proved 
quite a challenge because ready-made 
hardware suitable for the purpose 
simply doesn't exist. After much re- 
search and experiment a solution 
finally evolved: a combination of 

Continued 


Top view of desk carcase shows how 
tracks and counterbalance units (before 
installation in second photo) mount to con- 


To lubricate sliding top, apply pres- 
sure-sensitive nylon tape to surface of 
both track extensions (see next page). 
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Start assembly of carcase with central 
T, then add L-shaped bottom panel and 
short upright across back edge. In photo 
at right, unit is tipped up onto its left side 
so as to nail into clamped-in-place top 
through both partitions of basic T. 
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All parts of lift-up shelving, ready 
for assembly, above, show how laminate 
facing is pre-applied, with dado gaps. 
Cubbyhole section goes in as a unit; insert 
inner shelves before adding sides (right). 


trol travel of lift-up shelving and sliding 
top. Two-part track (third photo) has in- 
ner and outer sections that lock together 


Exact positioning of table-support hard- 
ware is vital: Follow maker's directions. 
Carcase is tipped onto its back, here. 


over ball bearings, as shown in section of 
block-mounting at back of shelf unit (also 
see photos far left, below). 


Thin Formica facing is cut slightly over- 
size and applied with contact cement. 
Remove first slip sheet after positioning. 


heavy-duty Pullman window counter- 
balance springs and a system of 
tracks utilizing HDI (Hardware De- 
signers, Inc.) drawer hardware in- 
stalled vertically. 

Ideal solution. These sliding 
tracks are ideal because the wrap- 
around ball-bearing feature prevents 
lateral play. Also, when exposed (at 
the sides of the raised shelf unit) 
the slender inner section isn't unat- 
tractive (similar tracks beneath the 
sliding top never show). 

The housed springs are a com- 
mercial construction item not usually 
sold through local hardware dealers. 
Since the Rochester, N.Y., manufac- 
turer isn't geared to handle sales to 
individuals, we've arranged with Con- 
stantine (the craftsman's mail-order 
firm) to package all the special hard- 
ware as a kit. See details under *Ma- 
terials," below right. 

Note that the spring housing has 
two flanges—ideal for screwing to 
the side wall and the bottom of a 
mounting block. The thickness of the 
housings creates a space between 
the back of the shelf unit and the 
tracks mounted across the rear cleats 
of the carcase. This space is com- 
pensated for by a pair of vertical 
blocks on the back of the shelf unit 
—see first sketch, above, right. 

Track alignment. The best way to 
align these mating inner tracks to 
their already-mounted carcase sec- 
tions is to screw them to these 
mounting blocks before the latter are 
attached to the shelf back. Insert 
the shelf unit into its well and, cen- 
tered right to left, prop it up to 
bring the top flush with the cabinet 
top. Slide in the tracked cleats 
(notched end down) and outline 
their positions on the back of the 
shelf unit. (Note: A sharp push is 
needed to get the notched ends past 
the  outer-track bearings.) Once 
you've installed the rear pairs, mount- 
ing the side tracks is a cinch. Just 
install with an appropriate number 
of shim washers to take up slack 
and permit adjustment. 

To connect the spring end loops, 
prop the shelf unit in its up posi- 
tion and pull out enough spring to 
hook the loop into the slightly 
opened eye bolt. HDI's Tack Glides 
and Nyl-O-Tape are needed to coun- 
teract a slight forward leaning due to 
the uncentered rear location of the 
springs. The tough nylon head is 
a fine friction-free bearing surface 
against the Formica edge. A block 
of wood with a strip of the self- 
adhering tape running down its mid- 
dle is installed at the back-center of 
the well for added vertical stability. 
(Both types of nylon are further 
utilized with the sliding top.) 


[Continued on page 144 
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ee Available as a kit from A. Constantine Co., 
. 2050 Eastchester Rd., Bronx, N.Y. 10461 

3a. 44” fir qiywood G $29.75 pius postage): 

a Eoi ics. ak #417, White #949 3 pair 22" =703 drawer slides (HDI) 

Vo" and 34" Waddell molding l pair 16" =703 drawer slides (HDI) 


2".dia. propa plate casters 
1%” stri 


1 Foll 72" Nyl-O-Tape vida (HDI) 
10" Prade tii ding bracket 


3 tack glides +3368 (HDI) 
l pair spring counterbalance (Pullman) 


Molding is final touch 


Masking tape is big help in fitting 
mitered trim: Use it to secure assemblies 
and for "register rrarks'' at corners. 
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Brass-trimmed hardwood makes desk 
at home on any wall. Here, it's a kitchen 


record center. Closed, it projects only 
six inches. Abcite bins reveal contents. 


WINTER 
WORKSHOP 


By RICHARD C. SICKLER 


DESIGN AND PHOTOS BY AUTHOR 
DRAWINGS BY CARL DE GROOTE 


Heres a desk for the family to fight 
over. It goes wherever it's wanted 
(taking its lamp along) and hangs 
from a pair of picture hooks on anv 
wall. Your wife will use it in the 
kitchen for menu planning; vou'll 
move it to the den to go over house- 
hold accounts while keeping an eve 
on the TV ballgame; a teenager mav 
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Portable Wall 


spirit it away to her room for letter 
writing. Come spring, when you all 
shift these tasks to the patio or 
porch, the desk moves outside. 

Those see-through cubbvholes are 
made of a new plastic sheet- Du 
Pont’s Abcite. Actually, it’s acrvlic 
--like Plexiglas or Lucite, but it’s 
coated with an  abrasion-resistant 
fluoropolymer. I chose it because a 
transparent material makes sense 
here, allowing a visual check of all 
contents before you pick up and go. 
And the cubbyholes need front clo- 
sure to prevent spillage in transit. 
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Unsurfaced plastic might scratch 
especially with those drop-leaf sup- 
port cables coiled against it for travel. 
The coating prevents use of a stan- 
dard solvent adhesive for joints; 
however, I experimented with several 
alternates, and settled on Dow's clear 
silicone adhesive. 

Construction. Begin with the 
case. I used 14” Philippine mahog- 
anv; back and lid panels are glued 
up from three butt-joined boards. 


You could, of course, substitute 14” 
cabinet plywood to avoid this, using 
Continued on 
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Phone Desk 
for Your Bedside 


By A. J. HAND 
DESIGNED BY GARY GERBER 
PHOTOS AND DRAWINGS BY DESIGNER 
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Brass rod, 14-inch square, is embedded 
in routed grooves with a mallet before 
final sanding. Ends can be mitered or 
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butted. Corners of case get trim, too. 
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i f you have to work, there's no nicer 
place to do it than in bed. Here's 
a desk that makes that kind of re- 
laxed labor possible. Its top slides 
out over the bed to give you a no- 
nonsense work surface. There's none 
of the slipping and sliding.of papers 
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5$ you get with a lap board. Inside the 
5 desk there's room for typewriter, 
# papers, phone and phone books, and 
= the usual office odds and ends. 
5 "There's even room for a portable TV. 


e 


ce ae ne 


After a late-night work session you 
can let the Late Show put you to 
sleep. 

The desk is just right for convales- 
cents, too. The work surface doubles 
as a mealtime table. And if you stay 
home from the office with a cold for 
a day or two, the bedside desk helps 
you keep up with your work. 

Industrial designer Gary Gerber 
created the desk from mahogany- 
faced plywood, but any 34” hardwood 
plywood will do. Plans on the next 
page dimension all parts. 

Assembly. Start by cutting out 
the bottom, sides, front, and back, 
as well as the hardboard shelf. Then 
cut l4"-by-l," dadoes across front 
and back panels-—12" from their top 
edge—to accept the shelf. 

Now you're set to assemble the 
main body of the desk. Note the 
unique method of joinery used at the 
Simple jig assures square assembly of corners. The aluminum angle COVers 
two Abcite units (sketch, far left). Clamp the edge grain of the plywood and 
parts to blocks, run thin bead of silicone = at the same time provides metallic 


Mitered and splined edges of case 
parts assemble a side and an end at a 
time. Snug joints with clamps while glue 
sets. Spline kerfs were cut on table saw. 


eve nannte MED 


on edges, weight side panel in place. = accent lines 
e j 


Miniature outlet is mounted in bottom 
of case, with lamp wired to it. Rest of 
lamp's cord can be used as double-plug 
extension. Corner glides preserve finish. 
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= Assemble the desk body using 


screws through the aluminum angle 
and white glue at all wood-to-wood 
joints. Join the front and back to 
one of the sides, slip the shelf into 
its dadoes, then add the other side. 
Use bar clamps to hold sides and 
back in firm contact with the bottom 
while the glue dries. 

Meanwhile, go to work on the top 
and its track and the phone stand 
and its cleats. The cleats for the 
stand go into place first with glue. 
The stand glues in on top of them. 

For smooth operation of the slid- 
ing top, use special care when mak- 
ing the track and runner. Use hard- 
wood for both to get long wear. 
Check them for a smooth-sliding fit, 


A life of leisurely labor is yours with 
the bedside desk. Slide-out work surface 
gives you space to write or type. Inside 
and on lower shelf go phone and direc- 
tories, typewriter, TV, papers. 


and block-sand the mating surfaces. 
Glue the runners to the top. Glue 
and screw—with 1!'4" flatheads—the 
tracks inside the case. Note: The fin- 
ished top will be edged with veneer 
tape. Be sure to allow for the extra 
thickness of the veneer or the top 
will bind. Even so, you'll want to 
keep tracks and runners waxed. 

'The lower shelf and directory hold- 
er ave no problem. Build the holder 
with or without rabbets and dadoes 

Continued 
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Clever corner treatment eases assembly, adds trim 


BACK— 34" x 285" x 36" 


END— M 


34" x 2" x 12" 
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FLUSH RING PULL. 
(CHROME) 


RUNNER- 
34" x 114" x 36", RABBET 35" x 54” N 


SIDE—34" x 12" x 2644” 


POST— V&" x 34" ALUMINUM ANGLE, 


2815" LONG 


1!4" 48 FH SCREWS- * u 


Post caps cover aluminum angle at 
corners. Secure caps with contact ce- 
ment. Be sure screwheads are counter- 
sunk so strips set in flush. 
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3i HARDWOOD PLYWOOD 
Back: 2814" x 36" 
Front: 13" x 36" 
Right side: 12" x 2815" 
Left side: 12" x 2635" 
Bottom: 1234" x 36" 
Shelf: 1234" x 3534" 
Telephone stand: 12" x 16" 
Top: 12" x 36" 

HARDWOOD TO MATCH 
Post cap: 54" x 54” x 2815" 
End: 347 x 22x 12" 
Runner: 34" x 1!4" x 36" 
Stand cleat: ?4" x 2" x 16" 
Track: 38" x 5&" x 36" 

14" HARDBOARD 

Shelf: 1215" x 36" 
Directory-holder parts 


(see dimensioned detail) 


4 
4 
1 


MISCELLANEOUS 
34" alum. angle: 2815" long 
215" plastic ball casters 
1!4"-sq. flush ring pull 


- SIDE— 34" x 12" x 2814" 
14” x 1214” x 36" HARDBOARD ~ ~ _ 


DIRECTORY HOLDER: 


14" HARDBOARD 
(PAINT BLACK) 


OPTIONAL—CAN BE 
BUTT-JOINED WITH 
GLUE AND BRADS, 
THEN GLUED TO 
HARDBOARD SHELF 


FRONT— 34" x 13" x 36" 


SHELF—34" x 1234" x 3534" 
(RESTS ON ADJUSTABLE SUPPORTS) 


34" PANELS ARE 
HARDWOOD PLYWOOD WITH 
MATCHING VENEER TAPE 
ON ALL EXPOSED EDGES 


and paint it black. It needs no bot- 
tom since it glues to the hardboard 
shelf. The lower shelf can rest on 
cleats instead of adjustable supports, 
if you like. 

Finishing up. All exposed ply- 
wood edges get the veneer tape treat- 
ment now. So does the end piece for 
the top. At the corners, install the 
postcaps. Contact cement does the 
job here. Just spread the cement, 
set the strips into it and hold fast 
with strips of masking tape. 

Before applying a finish, screw the 
casters to the bottom. They’ll lift 
the desk off the floor and simplify 
your brushwork. Natural oil gives 
good protection with very little work. 
Use varnish if you prefer to have a 
built-up finish that minimizes wood 
texture. Gs) 
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Robert J. Oswald 
of Tempe, Ariz. 


A re you short on display space for 
your favorite books and magazines? 
| Do you like the touch of life that 
plants can add to a room? Then 
build this end table. Up front is a 
shelf for magazines. In back, a built- 
in planter. 

Fill the planter box directly with 
soil, or set potted plants in the box 
and cover with sphagnum moss. In 
either case, a waterproof planter lin- 
ing is a good idea. Solder a galva- 
nized steel liner if you like, or take 
the easy way out and use epoxy 
paint for waterproofing. 

Choice of wood is yours. The 
table above was made of solid walnut 
for a little over $20. Pine and oak 
(stair tread is a good source of clear 
oak) do nicely, too. If you want a 
modern, glossy plastic look, use ply- 
wood for everything but the legs 
and trim. Finish with enamel. 

All parts of the table go to- 
gether with clamps and white glue. 
One exception: The legs fasten on 
with flathead screws to allow for 
easy removal and transportation. 

Finishing. Walnut and oak usu- 
ally look best with a natural oil fin- 
ish. Watco Danish Oil is a good 
choice. If the walnut has streaks of 
light sapwood, use a walnut stain 
before brushing on the oil. This will 
give the wood a uniform tone. 

Pine is best sanded carefully, then 
stained and varnished. And the best 
stains for pine are those that simu- 
late the look of aging. 

Gloss-enamel finish requires care- 
ful sanding. Apply at least three 
base coats of enamel. Let each coat 
dry overnight, and sand between 
coats with 220 paper on a block. Be- 
fore the final coat, wet-sand with 
320 waterproof paper.—The Editors 


Table is most at home near window where plants get plenty of light. 
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Want to enter your own design in our Weekend Competition? Turn to page 136. 
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A simple sandblaster 
you make yourself is the 
key to expert etchings 


By A. LEE SHAWCROSS 


E ave you always felt that decora- 
tive glassware work was difficult, 
time-consuming, and best left to the 
experts? It isn't You can etch a 
monogram on a brandy snifter in 
less than an hour from start to finish. 
And making the device to do the 
etching takes only an evening or two. 

The object is to rough up the sur- 
face of the glass in selected spots. 


Famous cover 
becomes an etching 


As a dramatic demonstration of the 
quality detailing that is possible with his 
simple rig, the author reproduced, full 
size, our centennial-issue cover—complete 
down to the last gear tooth—and sent it 
to us framed with a mirror backing (a 
striking but unphotographable effect). 
When we asked Shawcross how he did 
it, he wrote: 

“Very carefully! Made several Xerox 
copies of the cover to reduce it to tones 
of gray, then took a sharp felt-tip pen to 
ink out what should go black (clear) and 
what white (etched). 

"This reduction was taped down as 
my mask guide. The cutting and stripping 
was tedious: worst was the small letter- 
ing, with artist Ray Pioch's signature a 
special challenge. But after 10 hours of 
preparation, 10 minutes at the etcher 
finished the job.” 
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GLASS ETCHING 


This can be done by acid etching, 
but that is messy and dangerous. 
Grinding is the method used by the 
pros, but that's what you have to be 
to do it successfully. Our approach 
is much simpler: “Sandblast” the 
surface through a simple paper mask. 

'The attachment to an air compres- 
sor (detailed next page) shoots par- 
ticles of abrasive grit against unpro- 
tected areas of the glass. Each one 
digs out a tiny particle of the smooth 
surface, leaving thousands of tiny 
prism-like surfaces which scatter light 
in every direction. 

The etcher. The sketch at right 
vives the details for making this at- 
tachment. The foam can be found at 
any plastics shop or any outfit that 
supplies packaging material. Use the 
2" thickness specified or you may 
not have enough “hump” around the 
hole to press into for a seal. 

As a control valve, I used a simple 
globe valve from my plumbing box 
and it works fine—I hold the piece 
down with one hand and operate the 
valve with the other. As an air valve, 
it leaks slightly, but the small stream 
of air constantly escaping from the 
nozzle keeps the grit from falling into 
the hose between shots. I have to be 
sure to disconnect the line between 
uses, though—at the quick-disconnect 
fitting. 

If you decide to use a foot valve 
(available from Linemaster Switch 
Corp., Woodstock, Conn. 06281), put 
a loop in the line so grit can't fall 
back into it; otherwise the valve will 
jam up fast. And again, provide a 
leakage path (a small valve or ori- 
fice in parallel would do) to keep 
the line clear while in use. 

As for grit, ordinary sand will 
etch, but silicon carbide is faster and 
better. Get it from an industrial- 
abrasives supplier or, as spark-plug- 
cleaning grit, from an automotive- 
supply house. Finer grit gives a 
smoother matte surface, but for all- 
purpose use a 60-mesh grit is fine. 

When mounting the device, locate 
it as you would a spray-painting 
station: Keep it away from tools and 
equipment, since the grit that in- 
evitably escapes will wreak havoc 
with machinery bearings, joints, etc. 

With your attachment hooked up 
and loaded with grit, you are ready 
—with goggles on—for your first 
project. The numbered photos show 
how a brandy glass was done and 
this, essentially, is the process for 
any job. 

A word about pressures. An at- 
the-nozzle pressure of 20 psi is ade- 


quate to etch the glass, though some- 
what slowly. The higher the pressure, 
the faster the job. Most of my work 
is done around 60 psi (40-80 psi 
range). Anything over 80-100 psi 
is probably too much and could pose 
a safety problem. 

If you need help making designs, 
turn to drawings and photographs in 
magazines. Lettering systems ‘such 
as Artype, Prestype, and Letraset 
found in art stores) are an easy route 
to neat, stylish letters and num- 
bers. In choosing designs, remember 


straight lines are easier to handle | 


than curves. 

Another point to remember is that 
you have only two “colors” to work 
with—clear and frosted. Lettering 
and pen-and-ink work are the easi- 
est to use. Continuous tone work 
(photos, paintings, etc.) run the 
gamut trom relatively easy to trans- 
late into two tones to nearly im- 
possible for anyone but an artist to 
handle. 

When you find a pattern you like 
that's the right size for the job, either 
copy it in a copier or make a tracing 
of it on onion skin. But keep the 
original intact as you'll inevitably 
want more. This copy then becomes 
the guide for the mask. 

Making the cut. That's the se- 
cret of the whole process—the knife 
must be kept sharp and the cutting 
careful. Pieces of razor blade or an 
X-Acto knife are as good as any- 
thing I've found. But whatever knife 
you use should be of the best pos- 
sible steel or the cutting point will 
dull quickly. Nothing will frustrate 
vour attempt to do a good job like a 
dull knife. If the blade feels as though 
it's starting to drag—even a little— 
break it back to a new point or get 
another blade and use the spent one 
for some other job. 

As you cut, you'll find you have 
to go slightly beyond the intersec- 
tion or corner of another cut to clear- 
ly sever the tape. Be careful not to 
overcut too much, however, as the 
blade can scratch the glass (some 
glass is very "soft") and would leave 
unsightly marks projecting into other- 
wise clear areas. 

Most pieces of tape to be removed 
can be lifted directly with tweezers. 
Thin lines—where two cuts are very 
close together and the tape on either 
side 1s to remain—sometimes call for 
a different technique. After making 
the cuts, position the tip of the blade 
or a pointed object at one end of the 
strip and try pushing it out of the 
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Etching attachment is easy to make. Aluminum hopper is Two-inch-thick urethane foam forms etcher's work surface. 
bent and riveted to shape, all seams silicone-caulked to pre- Clamp the foam down over hopper, screw in place with bat- 


vent grit leakage. Hose clamp secures nozzle to hopper. tens. Be sure to pull the foam down good and tight all around. 


How to etch your own family heirloom in seven easy steps 


Materials for making paper mask 
include pattern, double- and single- 
faced tapes, supersharp knife, and tweez- 
ers. Pattern here is monogram on ship. 


m 


Cut along pattern lines with 
knife. Do a careful job-this is the 
critical step. Note that area around pat- 
tern has been covered with masking tape. 


mask along its length. It won't slide, 
of course, but it will bunch up ahead 
of the point as you go, and then 
you can lift the bunch clear with 
tweezers. Lines no wider than the 
thickness of your knife blade can be 
cleared neatly and easily this way. 

Before you etch. Take a close 
look at your mask to be sure it's 
right. After the grit hits it, it's too 
late; the resultant pattern is amaz- 
ingly faithful to the mask in every 
detail. If at any point you are not 
sure of what you're doing, try it on 
scrap glass first. 

The actual etching operation is fast 
and simple. Press the work down 
over the hole in the foam work sur- 
face. Turn on the valve to give a 
two-second blast of grit. Turn off the 
valve, move the work slightly, and 
give it another short blast. Overlap 
the blasts to cover the entire area to 
be etched. 

Cautionary notes: Always wear 
goggles while working, and never 
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Cover area to be etched with 


double-faced tape. Extend tape at 
least an inch beyond pattern. Keep ex- 
posed surface clean so pattern will stick. 


Peel off mask and tape where 
etching will take place. Tweezers 
are the ideal tool for this job. After peel- 
ing, check the mask for flaws. Fix them. 


Remove the remaining mask and 
tape, clean the glass, and check your 

results, This method of etching allows 

for very fine detail with careful work. 


open the valve without work in place 
over the hole in the foam. 
Inspect the mask and fix any 
flaws before you start etching. 
Check your work as you go. Hold 


Position the pattern where you 

want it and work it down firmly 
onto the tape surface. On curved sur- 
faces, distribute any wrinkles evenly. 


To start etching, press exposed 
area firmly but gently down over 
the hole in foam work surface. Use over- 
lapping two-second blasts on design. 
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Finished snifter becomes a work of 
art. Practice a few designs on scraps of 
ordinary window glass before you at- 


tempt to etch expensive  glassware. 
the glass up to a light and look 
through the etching. You can easily 
spot any areas that call for another 
shot. But the etching goes quickly— 
don't overdo it. 
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Toolkraft's drill-router has all data 


and controls on front panel. Plastic guard 
on top covers unused spindle. 
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Good safety feature—machine won't 
run unless chuck key is in lock hole. Note 
speed scale does not read out in rpm. 


Radial drill press is a bonus you get 
from the swinging head. A collar behind 
head is calibrated in degrees. 


i 


Shaper adapter threads onto high-speed 
spindle to take any three-lip cutter with 
14” hole. Adapter is an option. 


Router adapter takes bits with standard 
14” shanks. Table and fence are part of 
the shaper table kit—a $16.95 option. 


Do-It-All Dual-Spindle 
Drill Press 52; 


You get an rpm range from 500 to 21,000— good for 
any job from drilling steel to routing 


T colkratt’s concept of a drill press 
shows an awareness of the role such 
a tool plays in woodworking. All of 
us use the drill press for non-drilling 
functions like routing, shaping, drum 
sanding, etc., but usually we do so 
accepting the compromise imposed 
by speed limitations. 

This new tool has an infinitely 
adjustable speed range with a low 
of 500 rpm and a high of 21,000 rpm. 
Somewhere between is the ideal 
speed for nearly any tool you can 
use in a chuck or on an adapter. 

The conventional-looking three- 
jaw chuck setup utilizes a “lo-spin- 
dle" with a top speed of 3500 rpm— 
not as high as some conventional 
drill presses. But, no matter—turn 
the head 180 degrees and you bring 
into play a “hi-spindle” that provides 
a speed range of 4000 to 21,000 rpm. 
At those speeds, you approach opti- 
mum smoothness on routing and 
shaping operations. 

Power is provided by a built-in GE 
54-hp motor that turns the main 
drive through a gear system—no 
belts. Solid-state controls are behind 
the speed-changing mechanism; you 
turn a knob and a red band moves 
across a calibrated window to tell 
you the speed you should use for 
a particular operation. 

The combination of power with 
various speeds that I tried for test 
applications worked out okay. 'There 
was no problem when drilling a max 
hole in steel or in hardwood (tra- 
ditionally—with a 12” chuck—!5" in 
steel and about double that in hard- 
wood). Of course, with spade bits 
and various types of circle cutters, 
you can go well above the stated ca- 
pacity in hardwoods. 

The new drill-router is available 
as a floor model ($269.95) or in 
bench-model style. They are, of 
course, identical except for the length 
of the column. Units are made by 
Toolkraft Corp., 700 Plainfield St., 
Chicopee, Mass. 01013. 

Routing and shaping adapters and 
accessories, as well as mortising at- 
tachments and drum sanders, are 
available at extra cost. Gs) 
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Recips: 
Tough Saws for 
Tough Work 


In the shop, on the construction site, 
or out in the backyard—reciprocating saws 
are at home on almost any job 


By A. J. HAND / PS Home Workshop Editor 


Reciprocating saws won't make straight-line cuts as 
smoothly or as fast as a circular saw. They can’t cut 
curves as well as a saber saw. And they can’t prune 
trees or cut firewood as fast as a chain saw. But they 
can do all these jobs, and some that the other saws 
can’t do. Like cutting an opening for a window or 
door—right through plasterboard, studs, sheathing, 
siding, and nails. Or flush-cutting in tight quarters. 
And they’re pretty good power hacksaws, too. In fact, 
the recips are so versatile it’s hard to find a plumber, 
electrician, or builder who doesn’t own one. 

Recips come in two basic forms—the skinny linears 
like the Rockwell or the Milwaukee Sawzall; and 
those with offset motors like the Sears, Montgomery 
Ward, or Stanley. As a rule, the linear saws are more 
rugged, more expensive—usually around $100—and 
faster working. The offset types are about half as 
expensive, and seem to be designed to handle shop 
work—as opposed to construction work—more easily 
than the linears. 

Matching a saw to your needs. Each of the five 
saws I tested had its own character, so it’s possible 
to pick a saw to match closely the kind of work you do. 

è Rockwell Tiger Saw. This is the saw I'd pick 
for roughing-in and construction work exclusively. 
None of the others can match its speed, and it's 
rugged enough to take the kind of manhandling it's 
sure to get from a worker using it to hack out rough 
openings. But this saw is such a worker, it's a little 
hard to control on delicate work. 

e Milwaukee Sawzall. This two-speed saw is right 
behind the Rockwell in cutting speed, but it’s easier 
to handle on light work. It’s a tough saw, too, and a 
favorite among professional builders and plumbers. It’s 
backed up by a tremendous assortment of blades—66 
in all. That gives it real versatility. 

e Sears and Montgomery Ward. These saws handle 
very much alike, and they have some identical features. 
Both are champs at flush-cutting. They come with 
special blades for the job. Fasten these in place with 
their flathead screws, and they’re dead flush with the 
soles of the saws. And since both saws have dead- 
flat soles, you can slide them along your work and 
get perfect flush cuts. Other saws compromise some- 
what in this area. These saws also have the largest 
soleplates, making control a little easier. The Wards 
soleplate has setscrews that let you lock it at any 
angle up to 45 degrees for accurate bevel cuts. 
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Hard-working Rockwell Tiger Saw has the guts to cut an 
occasional stick of firewood, but you'll need a greenwood 
blade from another maker. Rockwell doesn't offer one. 


A long blade can be flexed to allow flush cuts on saws that 
don't offer true flush cutting (Sears and Wards do). Blades for 
recips take this kind of abuse in stride. 
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Sears saw comes with a nine-inch blade for pruning. It's 
double insulated, too, nice for outdoor work with extension 
cords. Variable-speed feature adapts it to wood or metal. 


Blade-mounting tangs vary slightly from maker to maker. 
Differences between Wards and Sears flush-cutting blades 
(left) are obvious. Other blades are more nearly similar. 


Five reciprocating saws tested by PS all had different personalities. You can pick one that's suited for your work. 


Wards  flush-cutting blade mounts 
flush with base of tool (so does Sears). 
Stanley and Sawzall blades are offset. 


Flush cut for a skylight is no problem 
with a recip. A plunge cut with Wards 
flush-cutting blade does the trick. 


All saws secure blades via Allen- 
screw clamps. Blade changing is a little 
tedious. Soleplate is removed above. 


Smooth-running Stanley does the 
neatest job on pocket or plunge cuts. 
Here the saw cuts outlet opening. 


Two-speed Sawzall with à metal-cut- 
ting blade sure beats sawing by hand. 


Secure work firmly, press  soleplate 
against work. Use a sharp blade. 
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What size and kind of thrower do you need? Is bigger better? 
Here's an expert's advice ByE. F. LINDSLEY / PS Midwest Editor 


l; you're pushing your luck in 
hopes of a snowless winter, lots of 
luck. The odds are against it. With 
wel over 100 snow throwers to 
choose from (and this doesn't cover 
the market completely), you can tilt 
the odds in your favor and practical- 
ly pick a custom model for your 
snow situation. Knowledge is the 
key to a wise selection. 

In spite of the huge number of 
makes and models, snow throwers 
can be pretty well classified as to 
size, type, and capability: 

€ Hand-propelled, including the 
super-lights such as 'Toro's Snow 
Pup and Jacobsen's Snow Blitz, 
Sears' and Sunbeam's cord-type elec- 
trics, Atlas and Tru-Test’s 20-inch- 
ers, and a few others. 

e Light-duty self-propelled, gener- 
ally with four or five horsepower, a 
single forward speed, usually (but 
not always) reverse, manual start, 
mostly single-stage. 

e Medium-duty self-propelled. 
Here the main difference is heavier 
construction, multiple forward 
speeds, often two-stage and electric 
starting available. Ariens four and 
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five-hp, for example, fit this class, 
since in spite of power and size they 
are definitely not light-duty. 

€ Heavy-duty self-propelled. The 
seven and eight-hp models are the 
top of the lines and scoop widths are 
24", 26", 28", and 32". Caution is ad- 
vised when buying in this range; 
we'll explain why later. 

Like most outdoor power equip- 
ment, snow throwers are at a point 
of mature engineering. So far, no one 
has invented a dramatically "better 
way. But we noted many little im- 
provements and a few major changes. 
Among them: 

e Allis-Chalmers and Homelite 
designs for space-saving, nose-stand 
storage in off season. 

€ Atlas and Lambert with novel 
sawtooth auger edges and unusual 
contours that should help when bit- 
ing into hard-packed snow or car- 
track ridges. 

€ Roper, with a dual front auger 
on their big eight-hp model. 

€ Eska's builtin chute cleaner. 
It's claimed there's no need for shut- 
down and poke-out; just flip the 
chute from side to side. 


è Yardman's Super-Chute, which 
is essentially a means of turning the 
discharge chute's point of tangency 
with the impeller to minimize 
changes of direction for the dis- 
charged snow. We've tried a similar 
design on a big Gravely tractor- 
mounted unit and it works great. 

Don't buy oversize. If you're 
inclined to buy your cars, boats, and 
lawn tractors with just a little desire 
to impress your friends and neigh- 
bors, squelch such impulses when 
buying a snow thrower. Buy on cold 
engineering facts, your real needs, 
and your physical condition. 

The little lightweights can be a 
boon if your snowfall is normally 
only four or five inches on a short 
sidewalk or drive. The “shovel” 
types can also break up drifts the 
big lunkers can only growl at. Light- 
duty machines are not big-area ma- 
chines, but they can be “tough area” 
tools, and they pose minimal stor- 
age problems. One of the best bets 
for a man with a small storage space 
is Gilson’s four-hp, 18-incher. It will 
store in a garage next to your car 
with no squeeze. 


~ = jn T Mr, B 
John Deere's huge 16-inch tires give 
you solid traction and easy handling on 
all surfaces. Smaller wheels tend to hang 


up on old snow or rough gravel drives. 


zt 


Wheel Horse 26-incher has a differen- 
tial drive you can lock out for more pow- 
er on heavy going through a straight run. 
Take your pick of five or seven hp. 


How big is good? If your region 
seldom sees snows of over six inches 
and your drifts seldom top out at 
over two feet, you'll be happy with 
the big 28" and 32" units. They cov- 
er tremendous areas rapidly because 
of their scoop width. If you operate 
on hard, paved surfaces with no 
pack-snow base, you'll be even hap- 
pier, for these big ones are heavy and 
prone to dig in their wheels on 
rough, rutted, rock and gravel drives. 

On the other hand, if you frequent- 
ly must fight your way into snow 
that is blown, packed, and frozen 
over two feet on the level, and if you 
commonly look at your driveway 
and see drifts five and six feet high, 
be wary of superwide scoops. Long 
experience in trying many sizes and 
makes of snow throwers in deep, 
stubborn Wisconsin blizzard-driven 
drifts has taught me one thing. The 
ratio of horsepower to scoop entrance 
size is all-important! Be assured you 
are not going to walk through this 
type of snow with any machine on 
the market. Inevitably you must ease 
in, back out, hack and ram to get 
through a drift. A narrow scoop 


Bolens 26-incher has limited-slip dif- 
ferential, four speeds forward and one 
reverse. Controls are big and right up 
front where they should be for safety. 


Homelite S-4 is just right for a small 


lot. Front-stand storage saves garage 
space. Drive? One speed forward, and 
one reverse for backing out of trouble. 


with big power has far greater pene- 
tration ability than the same power 
applied to a 32" scoop. Note that 
Ariens, pioneers in snow throwers, 
offers eight hp on a 24" scoop. They 
know what it's all about. The same 
applies to Wisconsin Marine with 

seven hp on a 24" scoop. 
Sometimes features that seem sec- 
ondary on the showroom floor can 
loom large when you're fighting 
Continued 


International Harvester's 328 is a big 
machine for big snows. It cuts a 32-inch 
path. Massive wide-set handles and big 
controls help you handle it. 


Gilson's 18-inch model will store right 
beside your car—even in a narrow ga- 
rage. A four-horse engine drives through 
two-stage thrower mechanism. 


sidewalk and drive 
| are short, and local 
| snowfall light, this 
three-hp job is a suit- 
able choice. 


| Cotter's Tru-Test 
ed" *X is a low-cost, hand- 
MN com push unit. If your 


Super-Chute by 
Yardman picks up 
snow in a straight 
shot off the impeller 
to stop clogs. Chute 
swings in synchro- 
nized action as it 
pivots right and left. 
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super-aggressive pro- 
file. Squeeze - to - go 
clutch is for safety, 


| Atlas 828 auger has 
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will also break a trail for bigger ma- 
chines when drifts are big. 


Better than shoveling steps, Toro's 
little Sno Pup is great for tight spots. It 


drifts in bitter cold with thrown 
snow stinging your face. If you must 
cope with such conditions, look for: 

e Power  reverse—an absolute 
must for big jobs but not always vi- 
tal for sidewalks. 

è Deadman clutch. If you clear 
snow long enough, sooner or later 
you'll fall. Grip-and-go clutching 
stops the machine instantly so it 
doesn't back over you or amble out 
into street traffic. 

è Independent auger and wheel 
drive. Tough drifts require all the 
power you can get on the auger at 
zero forward speed. 

€ Electric start. It's worth every 
cent at zero degrees with a big en- 
gine that hasn't run for a year. 

e Big, fat controls right up front 
where you can get at them. With 
mittens, in the dark and with snow 
in your eyes, you need fumble-free 
handles. 

Tire size, too, can mean the differ- 
ence between easy going and a gasp- 
ing, tugging, wrestling match with 
your machine. On a cleared side- 
walk, small, solid rubber tires are 
fine, but over previously compacted 
snow or a graveled drive, such tires 
dig and bury themselves in little 
pockets and must be bulled free. On 
the big throwers look for at least 12” 
tires, better 13” and fat. John Deere, 
with its background in farm equip- 
ment, uses 16” tires. So does Mc- 
Donough Snapper. Others should 
take note. Also, chains, standard on 
all Sear’s self-propelleds, are extreme- 
ly useful on almost any machine. 

You'll find many detail features 
presented as selling points. Their 
worth is for you to decide in the 
light of your needs, but here are a 
few to know about: 


No starting prob- 
lems with Jacobsen's 
all-electric thrower. 
If you don't like to 
mess with power 
cords, they make a 
two-stroke gas ver- 
sion as well. 


La 
Allis-Chalmers big eight-hp rig with 
28-inch cut is a nice combination of pow- 
er and size. Note the large tires. Machine 
will store off-season on its nose. 
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Hinged drift breaker atop this Lambert 
scoop gives you something extra to break 
crusted snow. The 28-inch thrower has 
eight hp and two-stage mechanism. 
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Hahn-Eclipse scoop and guide skid are 
smartly rigged to bite under snow, not 
ride over it. Auger reverses to clear 
when you reverse the machine. 


€ Free-wheeling. If you have to 
push and pull your thrower to and 
from a storage spot, it's handy to be 
able to free the wheels so you can 


PS Guide to the '74 Snowthrowers —take your pick from over 100 models 


'SELF-PROP? 
|ELECT START 
AVAILABLE 
SELF-PROP? 


| CUT WIDTH 


MAKER OR 


SELLER 
! REVERSE? 


&. Ge 
Eig ew MEN 
LAWN BOY, | 1840 
DIV, OMC 26508 
2680B 
SNS501 
|SN801 . — 
MF227 


ALMERS 


ALLIS-C TRACKER4 — 
TRACKER & © 
HUSKY 1359 


AMF WESTERN 
TOOL DIV. 


McDONOUGH 
POWER EQUIP. 


MASSEY- 
FERGUSON 


MTD PRODUCTS, | 313-100 - 
INC. 313-3 


HUSKY 1361 - 
| HUSKY 1362 


ARIENS 


313-230 _ 
313-430 _ 
313-550 
313-570 
| 313-830 
4010 
4020 
4030 
4040 
ROPER SALES 614M 
ORP. 635M i 
[63M — — 
638M 
ELECTRIC 
CRAFTSMAN 20 | 
| CRAFTSMAN 20 


ARCTIC 
ENTERPRISES 
ATLAS TOOL 
& MFG. 


J. C. PENNEY 


BOLENS DIV., - 
FMC CORP. 


COLUMBIA, : 
MTD PROD., INC.) 531. 


SEARS —  — 


COTTER & CO. CRAFTSMAN 24 | 24" 
TRU-TEST f -= [| CRAFTSMAN 26 
NNNM" SIMPLICITY 558 
DEERE & CO. 
ESKA COMPANY SUNBEAM _ SE-161 
OUTDOOR CO.  |sr.165 
(ALL ELECTRIC) SE-l85 
SHSON | TORO —— [SNOWPUP14 |14' 
BROS. CO. SNOW PUP 21 
31304 
31624 


HAHN- 
ECLIPSE CO. 
WARDS 


HOMELITE - : 
INTERNATIONAL | 265 
HARV. 268 476E 
328 WHEEL-HORSE | TRAILBLAZER 
JACOBSEN SNO-BLITZ 17 PROD. — TRAILBLAZER yes(2) 
SNOJET — WIS. MARINE — |BOBCAT — 
IMPERIAL26 | 26" |BOBCAT — 
IMPERIAL 26 ss BOBCAT 
uno o] IMPERIAL 30 YARDMAN, INC. |7160 ——— 
LAMBERT HS-1520 7090 
HS-1524 7100 — [26". 
HS-2524 ! | €T— —— E 30” | 2] 8 | yes | yes 
HE28283€ T i SE = or Note: all engines four-cycle except Columbia 18", Jacobsen 17" 


(electric model available) and 20", and Toro Sno Pups. 


push without turning the drive train. 

e Differential lockout. For normal 
turns in easy going, a differential 
makes handling easier. In hard, 
straight-on drift fighting it helps to 
have a solid axle. Lawn Boy has an 
individual feature, here; others have 
similar arrangements. 

e Multiple forward speeds. For 
the real snow country, we'd deem 
this extremely important. A single- 
speed drive is really practical only 
in light cleaning. 

è Heavy structure. Snow throwers 
take much abuse, and the impor- 


tance of a husky handle structure 
cannot be overstressed. 

Unless you're an old hand with 
snow throwers, you may not be fa- 
miliar with such nice details as the 
placement of the scoop-scraper edge 
bar relative to the auger and the 
skid adjustments. Hahn-Eclipse, for 
one, has done some special things 
with auger side shields and skid 
placement—the latter to help pre- 
vent the scoop from riding up over 
hard spots. To understand this, be- 
fore buying, try adjusting the guide 
skids to raise the scoop lip about 


11%” above the surface. If this causes 
the cutter edge and scoop bottom to 
angle upwards, you'll have a bad 
time keeping the machine from 
climbing upward over hard spots in 
the snow. Better geometry provides 
a level or slight scraping action so 
the scoop will shave aud lift the 
snow into the auger. 
Use the table above. First select 
a number of machines in your size 
and power bracket. Do not be guided 
by price but by your needs and the 
further details you can determine 
from the maker's literature. 
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PARTS LIST 


C—100ufd (950v electrolytic 
capacitor 

R1—2 00-ohm, l5 w Fagor 

— 000-ohm, low resis- 


R3—5300-ohm, low resistor 
R4—100,000-ohm poten- 
tiometer 


R5—1000-ohm, tw resistor 
D1,2,3—Diode, Motorola 
HEP R0053 
SCR—Silicon-controlled 
rectifier, GE C106B1 or 
Moto. HEP R1221 
SO—Line socket 
Misc.—Line cord, cabinet 


Add Shimmer 
to Your 
Christmas Lights 


By RUDOLF F. GRAF and GEORGE J. WHALEN 


A bout to decorate that Christmas tree? If you have a 
couple of hours to spare, here's a simple project to really 
spruce up the old spruce. Just plug your light string into 
this Shimmerlite box and your tree lights gain an added 
strobe—or shimmer- effect. They pulse at any rate you wish, 
from a medium glow to a bright strobe-like flash. Blinking 
lights? Add Shimmerlite to these, and they'll not only flicker, 
but have added shimmer as well. And, you can use Shimmer- 
lite to control outside lights, too. 

The Shimmerlite circuit uses one-half of the AC cycle 
from your house current to power the lights ordinarily. But, 
as the timing circuit capacitor charges, voltage on the gate of 
the SCR builds. Then, when it reaches the firing point, the 
SCR conducts, allowing the other half of the AC cycle to 
pass through to the light string. 'The result: a quick "shot" of 
normal house current giving the strobe effect. 

You can easily fit the components for the Shimmerlite into 
a lVy5"-by-2"-by-234" aluminum minibox. All parts, except the 
line socket and variable control, R4, are mounted on a piece 
of perforated circuit board. One-inch spacers support the 
board inside the box. 

The SCR is mounted on a heat sink (made from scrap 
metal) to conduct heat away from the device. And—as the 
drawing shows—the mounting tab makes the connection for 
the anode pin (pin and tab are connected internally in the 
SCR). Because of this, be sure the heat sink does not touch 
the metal spacers or the box, once the cover is in place. 
Component leads are soldered directly together and no board 
pins are necessary. Use 20-gauge hook-up wire for the inter- 
connections and keep them as short and neat as possible. For 
a more dramatic effect, you can build two or more Shimmer- 
lites connecting each to a separate string of lights. Each will 
flash at different rates and at different times. 

If you wish to use Shimmerlite on an outside set of lights 
and cannot keep the box indoors, build the circuit in a water- 
tight container and do not leave the socket and control poten- 
tiometer exposed. Water can play havoc with circuitry—not 
to mention causing shocks. 

One of the best features of the device is its small size. 
When it comes time to pack up the decorations until next 
year, Shimmerlite will fit in with your other accessories. 


Open-end view 
of Shimmerlite 
shows perforated 
board mounted 
above R4 and AC 
socket on spacers. 
Ground lug on SCR 
tab provides anode 
connections, Keep 
wiring short and 
take care not to 
pinch insulation 
when box top is 
screwed in place. 


When you want the 
very hest stereo without 
paying the highest price 
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The experts agree that Dynakits deliver pure performance that matches 
the most costly components. A few evenings of your time bring you substantial 
savings with unparalleled listening satisfaction. It's easy, fun and educational. 
Advanced engineering, with functional simplicity which is a hallmark of Dynaco's 
designs, adds a special satisfaction for you who appreciate excellence. 

It'S much easier to build a Dynakit. Thoroughly proven circuits, supplied 
preassembled and tested on fiberglass etched circuit boards, leave only the 
mechanical assembly and interconnection to you. Detailed step-by-step 
instructions with easy-to-follow pictorial diagrams clearly show every connection. 
In high fidelity stereo or 4-channel sound there is no match for Dynakit value. 


PAT-4 Preamplifier 


DYNACO INC. PS 
3060 Jefferson St., Philadelphia, Pa. 19121 
Gentlemen: | 
A-25 SCA-B0Q AF-6 
Loudspeakers Amplifier AM-FM Tuner 


Mame Se cia 


Wynaco IINIC. division Tyco 


3060 Jefferson St., Phila., Pa. 19121 
Also available in Canada ' city ee: o ip 
wonm Dynaco of Coma Lid. Locman 


[| 
| Address______ 


| 
i 
| 
Please send me your new 1973 full color Dynaco catalog. | 
| 
| 
| 
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Shop Talk 


News and views of tools and materials 
By AL LEES 


SAMNIO ONE me oe DURO 


Eight for under the tree: books for the do-it-yourself family 


Sampled below: representative books, sent me for review in recent weeks, 
that offer a broad selection of gift possibilities for members of an active, 
project-oriented family. To keep your wife busy while you disappear into 
the shop these long winter evenings, there's a striking new series of crafts 
books called Golden Hands, with concise directions and diagrams for making 
the items that are displayed in big color photos. My pick of the half-dozen 
titles in the series thus far is Handcrafts (1) covering everything from weaving 
to leathercraft. Other titles: Bargello, Embroidery, etc.; $4.95 each, Random 
House. Or buy your wife No. 6: over 500 pages of tips and data on home 
decorating by interior designer Bette Bragg; Branden Press, Boston; $12.50— 
high for a book without photos, but it’s peppered with how-to sketches. If 
you're house-hunting, give yourselves No. 7: Each chapter discusses a 
different problem that can plague the unwary; send $3.30 to All About Houses, 
Piermont, N.Y. 10968. Got a longhair home for the holidays? If he flipped 
for our July article on making an inflatable dome, buy him the book of plans, 
formulas, and materials sources we mentioned there (2); it’s a unique com- 
pendium of data on do-it-yourself air domes; $5 from Poor Willie, 539 Tremont 
St., Boston, Mass. 02116. Two books are on working with plastic: No. 5 gives 
basic instructions and many specific plans for handsome projects of acrylic 
sheet ($6.95, Simon & Schuster); No. 8 offers the young model-maker detailed 
instructions for improving commercial kits ($2.95, Ballantine). Nos. 3 and 4 
are new editions from Audel—the daddy of how-to publishers—$9.95 and 


Two from the bible house 


Audel has been synonymous with 
instructional books for generations. 
Two fat volumes bearing that proud 
name (see photo, far left) are of par- 
ticular interest to responsible home- 
owners. Audel recently came out 
with a new edition of its 950-page 
bible, Millwrights and Mechanics 
Guide by Carl A. Nelson. 

Though aimed at plant workers, 
the book makes a fine reference 
source for home maintenance, as 
well. A chapter on electricity, for ex- 
ample, is a clear review of basics, 
with diagrams to explain the func- 
tion of circuits, of AC motors, of DC 
generators. 

Other chapters mix charts, dia- 
grams and photos in covering such 
devices as pumps, valves, compres- 
sors, bearings, belt-drives and gears, 
and such skills as mechanical draw- 
ing, sheet-metal work, welding, and 
carpentry (this new edition should 
have updated its table of lumber 
sizes). It contains a 28-page appen- 
dix of machinists' standards. 

Of more general application to the 
home shop is Audel's Do-It-Y ourself 
Encyclopedia—a hefty 1000-page al- 
phabetized reference source for vir- 
tually every home-improvement and 
maintenance job. It’s well organized, 
and includes a wealth of illustra- 
tions; but for a new book, too many 
of the photos have a dated look. 


Audel's address: P.O. Box 558, In- 


$10.50, respectively. Both are so packed with data essential to home mainte- 
dianapolis 46206. 


nance that they call for the separate review at right. 


That new yardstick isn't just coming—it's already here 
One of last month's articles on going metric was titled: "Here Comes the 
New 'Yardstick' . . .” Already available is Lufkin's “metre stick" (below): 
39-plus inches of aluminum with dual scales on one side and, on the other, 
tables of two-way equivalents and conversions. It retails for $2.65, 
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| C£» i c-—— € Just-published booklet: "Homeowner's Guide to 
| Mot fouar j Quality Roofing" (25€ from SR&A, Box 3202, 
eig Grand Central Sta., N.Y., N.Y. 10017) helps you 
choose from many types of asphalt shingles now 
available; includes color guide, reroofing tips. 


j = : 
things © Free folder that reproduces three recent Quaker 
State ads explaining how PVC valve works, how 
= 
to write 


emission controls can up oil temperatures, how to 
diee hay for 


DO-IT-YOURSELF 


LNE'T CLOPEDIA 


protect engines from heat. Quaker State, Dept. 
EF, Box 989, Oil City, Pa. 16301. 


@ "Catalog of Handy Plans” including storage units, 
outdoor furniture, sturdy toys, with photo of each, 
and info on ordering working drawings. Send 25€ 
to American Plywood Assn., 1119 A St., Tacoma, 
Wash. 98401; ask for Form X670. 


€ A thorough guide to buying plastics of all types 
is $1.25 from Cadillac Plastic Mail Order Center, 
Box 03000, Detroit, Mich. 48203. Gs) 


Make your own furniture with Stanleys Electrichisel: 


Stanley's remarkable new Electrichisel "tool works 
with any electric drill. Makes dado, rabbet and 
mortise cuts In wood. 


Just clamp a guide to the wood. Set depth ring. Start 
cut at 45^ angle and work Electrichisel 
ac kand forth along guide. 


As cut deepens, work drill to 90° angle with? - ^ The Electrichisel attachment is a must 
ring resting on guide to attain desired depth. L 4 i right for your portable electric drill. In two sizes: 
V9" size about $5.25; 34” size about $5.50. 


Wordless 
Workshop 5-7 


areal careers begin al HOME 


Join the high-paid technicians Wwe ETR wo 7 pe 
who got their start through it Aii. NEA "o c uos 
NTS Home Training dues NIB ELEM Ee? VC 

Build a new and successful career with a leading industrial 3 —— 2E: M. eae | uo ES 
company. NTS graduates have been employed by Burroughs, Sears, 
Carrier, Ford, and many others — and these men started at home. 

NTS turns your home into your own private classroom- 
workshop. See your skills and confidence grow as you train at 
home on professional equipment we send you. Tools, test 
equipment, lessons and manuals are all included in your tuition, 
yours to keep. You test what you learn as you learn it on the 
same kind of equipment technicians use. You learn at your own 
pace, keep your own schedule, save precious time. 

For the successful career you want, begin at home with NTS. 


Check coupon for the course that interests you, and we'll 
rush you a free color catalog. No obligation; no salesman will call. 


| Air-Conditioning, 


Electronics Division 


B ao EN . tan fi Refrigeration 
. SOLID-STATE Cash in on the growing fields of AME n patie 
ponent Color TV & Radio Servicing, Com- Heating Division 
PICTURE. puter Electronics, Electronic Com- As an NTS master technician, 


you'll install and maintain today's 
complex air-conditioning, refrig- 
eration, and heating systems. 
Earn high wages with a service 
company, or go into business for 
yourself! Receive tools, tester, 
gauges, and instruments, includ- 
ed in your tuition, Check coupon 

now for new, free color catalog 


| munications or Industrial & Auto- 
| mation Electronics. Each course 
includes valuable kits such as 
new Solid-State Color TV, NTS 
Compu-Trainer, Transceiver, Os- 
cilloscope, and more. Check cou- 
pon today for new, free color 
catalog! 


Home Appliance 
Division 

Start earning extra money even 
| before you finish the course! 
Open your own shop, or join a 
first-class company. Service 
ranges, washing machines, dry- 
ers, home air-conditioners, and 
other major and small appliances. 
"Project Method" features exclu- 
sive Circuit Trainer, Appliance 
Tester, and tools. Check coupon 
for free color catalog! 


Mechanics Division | 
America’s largest industry pays 

top money for top skills — and | 
NTS popore you fast! Profes- 

sional diagnostic test equipment 
and 109-piece Tool Set included 
in your tuition. Plus bonus “hot 
shop" lessons. Four big automo- 
tive fields to choose from. Check 
coupon for new, free color cata- 
log, receive complete details. 


Classroom Training 
at Los Angeles 

Resident and Home Study Schools / World-Wide Training Since 1905. 
hie Angeice in Sunny southern E | 4000 So. Figueroa SL, Los Angeles. Calif. 90037 


fornia. NTS occupies a city block with 
over a million dollars in training facil- 


Please rush FREE CATALOG and SAMPLE LESSON for course checked below. No obligation. No salesman will call. 
Electronics Divison 


ities. Check box in coupon. 
P gDITED a, O Master Course in Color TV Servicing C Master Course in Electronic Communications 1 
WE. e KE CHECK [ ] Color TV Servicing (for AdvancedTechnicians) L] Master Course in Electronic Technology 
APPROVED Y - ONE C Master Course in B&W TV & Radio Servicing C] Industrial Electronics 
Š M ONLY! L] Practical TV & Radio Servicing [ ! Computer Electronics 
FOR 3 E C] FCC License Course C} Basic Electronics Í 
VETERANS * E [] Audio Electronics Servicing 
| | Nong gro Air Conditioning/ Refrigeration/ Heating Division 
O Master Course in Air Conditioning, Air Conditioning & Heating l 
Prid er maman ola i Refrigeration & Heating Refrigeration 
Mechanics Division 
aeaea: National Home Study O Master Course in Auto, Truck & Diesel Mechanics [] Truck, Heavy Duty & Diesel Mechanics i 
ounci C] Automotive Mechanics C] Engine Tune-up & Electricity 
SEND FOR Home Appliance Division 
— | [] Home Appliance Master Technician's Course [.] Home Appliances Servicing 
FREE CATALOG [] Handyman Appliance Repair 
| | . Name — RERO ee Age i 
NATIONAL Ge) SCHOOLS Address - EMEN 
Resident and Home Study Schools 1 
World-Wide Training Since 1905 City — State —— — Hip à; 
4000 So. Figueroa St., Los Angeles, C) Check here if interested in veteran training under new G.I. Bill. 
Calif. 90037 C Check if interested ONLY in classroom training at Los Angeles. Dept. 202-123 
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Taking Care of 
iN. Your Car By RAY HILL 


Good hints others have used 


if you have a helpful car tip, send it pay you $25 for each one we use. Photos 
to Car Care, Popular Science, 380 Madi- aren't necessary. Sorry, but no tips can 
son Ave., New York, N.Y. 10017. We'll be returned. 


Stiff rubber oil-filler cap 
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Age and exposure to engine tem- 
TONNES | = perature can make a rubber oil- 
filler cap hard and inflexible—mak- 
ing it difficult to replace after add- 
ing oil. A quick fix is to cut two 
V-shaped grooves in the cap’s low- 
er flange, as shown, with a pair of 
side cutters. This allows the rubber 
to flex so the cap can be easily 
slipped back into position. 


a 


.  Pilot-bushing removal 
" If you don't have a puller, you 


Removing fuse from a hard-to-reach panel may be able to remove a pilot 
bushing by using hydraulic force. 

Basically, fuses blow for three reasons: Current surge overloads the circuit; Fill the area surrounding the bush- 
shorted circuit; or the fuse simply wears out. Because fuse panels are often ing with heavy grease. Then take 
located in barely accessible areas, removing a blown fuse can be difficult. One an old drive-pinion shaft like the 

of the easiest ways to do the job is with one of the paper-covered twist-wires one in your transmission and place 
from freezer bags, garbage bags, etc. Slip the wire around the fuse and pull. it in the crankshaft as shown. Tap- 

If the replacement fuse blows, check the circuit for a short. ping the pinion shaft with a ham- 


mer should force out the bushing. 


fl. ! dx y F 


Replacing deluxe wheel covers 


To prevent denting deluxe wheel 
covers, line up the hole in the 
wheel cover and the valve stem. 


| Push the cover on the wheel and 
Proper removal of an alternator pulley wolb Gk this Ge shox wil sil im 
If you have to remove an alternator pulley, don’t do it with a hammer and teeth have entered except two or 
punch. You'll probably be able to get the pulley off the shaft that way, but three on each side of the cover's 
there's a good chance that the rotor and pulley will be damaged in the half-moon cut. With a rubber mal- 
process. The proper way to remove the pulley is with a puller. Even if you let strike a perpendicular blow at 
must buy or rent one, it's cheaper than buying a new rotor and pulley. the cut to seat cover satisfactorily. 
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RICHARD PETTY says: 


“If you want to 
really learn how 
to repair cars... 
check out NRI 
home training" 


"NRI provides the most up-to-date complete 
course in Auto Mechanics l've ever seen." 


"My dad made auto mechanics out of us long before 
he'd let us enter a race. I know the importance of a 
good mechanic...and the opportunities that are 
out there for men with the right training. That's 
why I'm sure glad to see home training like the NRI 
courses come along. With NRI training behind you, 
when you open that hood, hands-on experience is 
going to come fast, and come right. It's a lot of 
training for a very few bucks." 


Earn $5 to $7 an hour in your spare time. 


As a trained mechanic you can command good 
money working for yourself or doing spare time 
jobs. And you'll save a lot on your own car upkeep. 
NRI gives you a choice of a complete Master Auto- 
motive Technician course or a shorter Automotive 
Tune-up and Electrical Systems training program. 
Both courses give you the essential training and 
diagnostic equipment you need for good car repairs. 
No other school gives you as much training and 
equipment for your money. 


APPROVED UNDER GI BILL 

If you have served since January 31, 
1955, or are in service now, check GI 
line in the coupon. HM 


You will especially like the bite-size lesson texts, 
and how NRI has programmed shopwork into them. 
You can learn with your hands, lesson by lesson, at 
your own speed. Your NRI instructor carefully 
hand grades each test and returns it to you with his 
suggestions. You get more personalized attention 
than you'd get in lots of classrooms. And you learn 
the “why” as well as the “how to"... from chang- 
ing plugs to running your own garage. 


- 
— 


Richard Petty, America’s Winningest Stock Car Racer 


All the equipment and training you need. 
In the Master Course, you receive ten pieces of 
auto service equipment, including a dwell-tachom- 
eter, timing light, complete set of tools, a volt-amp 
tester, an ignition-analyzer and assorted gauges. 
Tune-Up home training includes eight important 
service items. You pay nothing extra for the pro- 
fessional tools and equipment, and they're yours 
to keep. 


Train with the leader—NRI. 


Richard Petty says: “I’m a great believer in being 
number one. That's why I look to the school that's 
out in front. And no other school has NRI’s experi- 
ence in home training with professionally developed 
educational kits. They've graduated hundreds of 
thousands of students." Mail the coupon and learn 
how you can keep your present job while train- 
ing in your spare time. NRI AUTOMOTIVE 
DIVISION, Washington, D. C. 20016 
NO SALESMAN WILL CALL. 


SEND FOR FREE | mw 
NRI CATALOG : % 


NRI TRAINING TY 
3939 Wisconsin Avenue, N.W. 
Washington, D.C. 20016 


Please send me your new Automotive Mechanics catalog. | 
understand there is no obligation. NO SALESMAN WILL CALL. 


| am interested in [1 Master course [] Tune-Up course 


|| pue. "E e 


947-123 


Mamę cN 
Address 


D Send me facts on GI Bill. 
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Train FAST 
at Home. It’s EASY Making Up 
to $10 an Hour—even while learning! 


If you enjoy fixing things, you're a ''nat- 
ural” to make hundreds of EXTRA DOL- 


LARS A YEAR as a Locksmith. Need for | 
service, sparked by rising crime, has | 


never been so great and urgent. Easy, 
illustrated lessons complete with ALL 
practice equipment, personal assistance 
— PLUS professional tools and Key Ma- 
chine given you free of extra cost—en- 
able you to make $5 to $10 an hour.. 

sparetime, or your own business. Hun- 
dreds we've trained are doing it. 


Mail coupon for PADRE 
FREE facts—no " 
salesman will call. 
Accredited Member 
Nat'| Home Study 


Council. Approved for 
Veterans. 


BELSAW INSTITUTE 
114Z Field Bldg., Kansas City, Mo. 64111 
Lut: °° TTT7 E 
| 114Z Field Bidg., Kansas City, Mo. 64111 


| 

(pp amemdRv mex --—-——-———— | 
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——— MEER. 1.. 
iC 0O Check here if eligible Veteran i 


Give old John something 
to shut him up. 
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| Here's my quarter. Send the catalog and | 
| refund coupon. 


Dept. AL | 


i uei RAE IN E 


| Take the PS Plans Catalog 


And Get a Refund Too 


Over 50 projects that you can build yourself. 
send 254 today for the complete catalog, and 
we'll give you a 25¢ refund coupon good to- 
ward your plan order. Use the handy coupon 
above. 


Popular Science Plans 
380 Madison Ave., New York, N.Y. 10017 


Leaks. Squeaks. Whistles. 

Chances are, your toilet is trying 
to tell you it has a problem. An 
out-dated, corroded ballcock 
that leaks. 

Now you can stop toilet noise 
once and for all. With Fluidmaster. 

Fluidmaster eliminates the old- 
fashioned tank float and arm. And, 
because Fluidmaster operates 
hydraulically, it works with water 
pressure, for fast, positive shut-off. 

Write today for full details. And 
give John the silent treatment. 


i Manutacturer of the 
Model 100, 200 and 400. 


FLUIDMASTER, INC. 
1800 Via Burton 
Anaheim, Calif. 92805 
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the same splined-miter assembly. 

Before assembly—while panels can 
be handled flat— rout 1⁄4”-deep 
grooves for the brass trim. Note that 
the writing surface inside the drop 
leaf is faced with plastic laminate 
and framed with mitered edge strips. 
If you make those strips enough 
thicker than the panel to set flush 
with the Formica, you'll conceal and 
protect the laminate edges. 

Abcite inserts. Size them for 
a snug fit. (I chose two thicknesses 
of Abcite, but this is optional.) For 
cutting, use a fine-tooth blade in a 
band, table, or jigsaw; for finger slots, 
I cut 1" holes on my drill press 
(1000-1500 rpm), completed them 
with two passes on my saw. 

For square assembly, make the 
clamping jig shown. Cement fronts, 
bottoms, and one side of a unit at a 
time; clamp this in the jig for 24 
hours, then slip the opposite side 
underneath after applying adhesive 
to all edges. To maintain contact, 
weight the unit (I used small cans 
of paint). Clean off excess adhesive 
with benzine or lighter fluid, wash 
with lukewarm water and detergent, 
polish dry with a soft cloth. Mount 
units inside the case with small 
brass screws through predrilled holes. 

The hardware. Unable to locate 
hardware to support the drop leaf, I 
made my own. My cable is aluminum 
clothesline, but brass chain could 
be used; the upper supports are fash- 
ioned from brass angles bent in a 
vise. Each adjustable (and detach- 
able) lower support consists of a 
short piece of slotted shelf standard 
plus one of the clip-in brackets sold 
with it. To close the lid, you can 
snap the clips from their slots to 
cross the cables inside. 

The finish. It's especially im- 
portant on a unit that is to be carried 
from place to place. I chose ZAR 
Satin Crystolite varnish, made by 
United Gilsonite. If your paint store 
doesn't carry it, use another good 
brand of polyurethane varnish. 

Screw the modified-angle hangers 
on the back exactly 16" apart. Then, 
into every wall where the desk is to 
be positioned, drive a pair of heavy- 
duty picture hooks (the type that 
include an angled nail) aiming for 
the 16"-o.c. studs. Position these 
hooks so the bottom of the case will 
be just 30" from the floor. 

I cut the cord of my high-inten- 
sity lamp near the base and attached 
a small female plug, which I mounted 
through the bottom of the case as 
shown. (You'll find them at any 
good electrical supply.) The exten- 
sion cord stores in the desk. BH: 


Maglev 
[Continued from page 97] 


times that beat flying. Lufthansa, 
Germany's national airline, looks for- 
ward to shedding some of its short- 
hop, low-return internal flights as 
a high-speed 480-mile maglev route 
linking Hamburg and Munich be- 
comes operational around 1985. 

What about wheeled railcars? Why 
not increase their speed? Even with 
special tracks, which cannot be used 
to transport heavy freight, speeds 
with conventional trains may be lim- 
ited to under 150 mph. Despite night- 
ly maintenance, JNR’s present high- 
speed Tokyo-to-Osaka run had to 
be reduced from 150 mph to 125 
mph. Tracks must be carefully 
aligned to minimize vibration as steel 
wheels contact the rails. 

Intercity race. JNR believes its 
countdown to a high-speed maglev 
line will enable the line to meet 
greatly increased traffic demands in 
the 1980s. Although a race for the 
first major city-to-city maglev line 
is brewing between Japan.and Ger- 
many, the Germans clearly lead the 
world in maglev hardware. Their 
government is shoveling in the cash 
to make sure it stays there. 

Maglev trains being developed use 
various techniques to achieve lift, 
propulsion, and lateral guidance. 
One basic difference among maglev 
vehicles is whether magnetic attrac- 
tion or repulsion suspends the 
vehicle. Two German firms, Krauss- 
Maffei (KM) and Messerschmitt- 
Bolkow-Blohm (MBB), as well as 
Rohr in the U.S., employ attraction. 

Electromagnets on both sides of 
their test cars are attracted to the 
underside of steel rails, lifting the 
vehicles. This system is inherently 
unstable since the magnets want to 
clap against the rails as they ap- 
proach them. The closer they get, 
the harder the pull. Sensors must 
constantly measure the distance be- 
tween magnets and rails, regulating 
electromagnet voltages to maintain 
a half-inch air gap. 

Levitation by repulsion. In con- 
trast, Siemens in Germany and the 
Japanese are betting on repulsive 
levitation. This suspension tech- 
nique requires powerful supercon- 
ducting magnets mounted in the ve- 
hicle. On the guideway beneath the 
magnets are large, firmly anchored 
coils or continuous aluminum plates. 
As the vehicle passes over the guide- 
way, the magnet coils induce cur- 
rent in the coils or plates. The cur- 
rent produces a magnetic field that 
opposes the field from the vehicle. 
Maglev cars are then repelled from 
the guideway, suspended from four 

Continued 


|For my money and your car 


| system." 


|| | have seen on the market." 


|| age you will be driving 20 out of every 100 miles free! 


this is the hottest thing 
SINCE ROME BURNED 


PERIOD! . . . Helluva Ignition . . . « . Tom McCahill | 


When Tom McCahill tested Gaylord's Compu-Spark™ Capacitive 
| Discharge Ignition, he said flat out: "For my money, CompuSpark's a 
steal. Ünder 50 bucks. No moving parts. Fully electronic. Solid-state. | 
And CD, too. It's built like a brick out-house. They tried to wear one 
out and stopped at 270,000 miles when the car fell apart. 
"What's in it for you? It virtually does away with point wear. Ends | 
plug fouling hassles and puts plug wear way down the road. Often cuts $ 
| your gas consumption by 20% and makes your engine run clean. 
"The reasons for all this are as obvious as warts on a snake. An 
ultra high intensity spark is a helluva lot hotter than a stock ignition. 
| Compu-Spark— The Ignition System with a Brain TM—actually computes 
spark characteristics to engine RPM. You get the right spark at the right 
time and the right place. Darned things run great in Alaska or the 
tropics. Why not? All silicon, y'know. And the anti-theft feature really works! | 
"Another thing: Compu-Spark is guaranteed one month longer than a Rolls-Royce: 37 months 
free repair or replacement. 60 day money-back guarantee, too! | 
“Think of it this way: One skipped tune-up and CompuSpark has paid for itself. Two and you re 
money ahead. Three—no sweat with CompuSpark—and you're in clover, right? You het. 
"Order your CompuSpark now, it turned me on. l'm sure it'll turn you on, too!" 


Scope Patterns Illustrate 
COMPU-SPARK “Brain” Features 


v 


Noted Test Driver 


WHAT OUR CUSTOMERS SAY: 
"After 7172 years of driving a 1966 Galaxie 
500, | had to readjust my foot on the 
accelerator pedal. Thanks for a great 


EJ.D. Stratford Conn. COMPU-SPARK—start and idle 


long spark for instant cold 
weather starts, smoother idling 


"Never in my life have | been so impressed 
with CDI, or any such unit, as | have been 
with yours." E.H.A. Redlands Ca. 
| "The increase in the performance of the 
| automobile is very obvious to anyone that 
| hasa stop watch and tachometer available. 
It is mechanically superior to anything that 
FHJr. Galveston Texas spark for high rpm cruising 
"| thought you might be interested in 
knowing that my CompuSpark ignition sys- 
tem (on my 1971 MGB) performed fault- 
lessly through an Alaskan winter, in tem- 
perature as low as 40 below." 
W.S.B. Anchorage Alaska 


Other CD electronic ignitions—- 
short duration spark-all speeds 


Installs in 15 minutes 


Made in USA 


.. PLUS ALL THESE OUTSTANDING FEATURES... 

» Exclusive CompuSpark circuitry and extremely high voltage spark provides instant cold weather 
starts. Increases gas mileage as much as 20% 

e Solid state/SCR firing provides hotter, faster spark; increased engine power and acceleration; 
eliminates plug fouling. 

+ Space age all silicon components make CompuSpark completely reliable under extreme heat or cold. 

No old fashioned garmanium transitors like ordinary electronic CDs. 

e An instant change-over feature allows you to operate your car on either CD or standard ignition. An 
anti-theft feature disables the car's ignition. 

Installs in 15 minutes with any stock ignition. No rewiring necessary. 

e For cars, trucks, marine and stationary engines with 12 volt ignitions. 

e Don't forget —CompuSpark stays with nui always. You just transfer it to your next car. Since it is 
all solid state with no moving parts it should outlast the lifetimes of two or three cars—irrespective 


| of mileage. 


Why did someone sit down and invent a CD ignition? To increase efficiency. Eve 
calorie of energy is to be used to the fullest degree, ordena during these dava G 


gasoline shortage. We want you to save gas. If you get 20% improvement in gas mile- 
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EET of Geraghty Dyno-Tuned 8 
sen Products Inc., Verdugo E 
Road, Los Angeles, eval- 8 
| uated the CompuSpark 8 
= at our request. He re- E 
oe ported: “It really sur- 8 
prised our dyno and us U 


GAYLORD ELECTRONICS INC. 
2314 4th St. Berkeley, Calif. 94710 415/849-0300 


Rush me: 

[] COMPU-SPARK, ready to install @ $49.95 ppd 

[| COMPU-SPARK, electronic kit form @ $39.95 ppd 
C] Enclosed $1.00 for metal decal plus brochure* 
[] COMPU-SPARK brochure 


"too At its price it's | i 
Lo =) unbeatable. Closest per- A ar year & make 
€ «Aw forming units are cost- Name. 
lier, some at $100 or more. Its quality con- Address. — 
struction is second to none. Through the Citv. State. Zi 
entire speed range we observed definite FUTURIS AER 7 ; 
benefits, especially at the higher range (J Enclosed $ Ship ppd. Ship C.0.0. 


where stock ignitions tend to fall off.” 


Wouble Guarantee 


Give it a fair trial for 60 days and 
remember our 37 month free repair or 
replacement policy. We will airmail you 
a refund check if you sincerely think 
that CompuSpark does not measure up to 
our claims and more. 


Charge to my: C Master Charge, O BankAmericard, 
[! American Express 

For credit card orders supply all card information 
California residents please include sales tax 

Free metal decal provided with each unit 

"For postage and handling—refundable with order 


£1973 Goylerd Electronics Inc. 
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Maglev: How They're Getting Trains Off the Ground 


inches—as during recent JNR tests 
—to almost a foot, as some designs 
anticipate. Since the repulsive force 
becomes greater as the vehicle nears 
the guideway, this approach is in- 
herently stable. No sensors are 
needed to regulate spacing. 

Key advantages to superconduct- 
ing electromagnets: 'They require lit- 
tle weight or volume to generate in- 
credibly strong magnetic fields, and 
do not require continuous external 
power. When coils made with special 
alloys are cooled to about -450 de- 
grees F, their resistance to current 
virtually vanishes. The 12-gauge cop- 
per wire used for your electrical out- 
lets can carry some 20 amperes be- 
fore overheating. But a superconduct- 
ing wire of identical size can carry 
10,000 amperes. 

JNR’s technique of operating su- 
perconducting magnets in the “per- 
sistent mode” during their tests will 
undoubtedly be applied to future 
passenger trains. Current needed to 
generate the repulsion fields is ap- 
plied to the coils at terminals, and 
the power is disconnected. The coils 
are then shorted. Since the current 
encounters no resistance, the fields 
persist for extended periods. 

Scaling maglev up. Both attrac- 
tive and repulsive levitation systems 
have problems unique to them. In 
London, Prof. Eric Laithwaite, wide- 
ly known as “the father of the linear 
motor," has strong opinions of vari- 
ous maglev techniques. “I know the 
Rules of God,” he says whimsically, 
"and MBB and KM [attractive mag- 
lev] are fighting them.” 


Maglev conversion system would en- 
able conventional trains to run at 180 
mph on existing rails, according to Ma- 
schinensaerik Augsburg Nuernberg. Each 
wheel would be floated a half-inch above 
rails by a levitation magnet beneath it. 
Using attraction, magnets would pull up- 
ward against the underside of the steel 
rails. Similar guidance magnets facing 
the rails would keep the axle centered. 
For propulsion, linear-induction motors 
would react against the upper surface of 
the rails. Cars would roll on their wheels 
only for low-speed running and shunting, 
when magnets would be shut off. 
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These “rules” are the natural lim- 
its to which anything can be scaled 
up or down and still function as 
intended. Attractive levitation won't 
scale up as expected, he argues. It’s 
one thing to run a 10-ton car at 100 
mph with a half-inch air gap, but a 
very different matter to propel an 
80-tonner at 300 mph with the same 
clearance. With a small air gap be- 
tween magnets and rails, a dead-ac- 
curate track is expected to be abso- 
lutely essential. 

But the high cost of building and 
maintaining such a track for hun- 
dreds of miles would make larger 
air gaps mandatory. Merely doubling 
the gap would require lift magnets 
with 16 times the power. And be- 
cause of added weight, you'd have an 
ostrich-like vehicle unable to “fly” 
with an economic payload. 

Laithwaite is kinder to repulsive 
levitation, for repulsion is “on God's 
side." This system “gets better as it 
gets bigger," he says. Lift is not 
related to constant energy consump- 
tion, and the large suspension gap 
means noncritical track tolerances. 

What are the snags? Repulsive 
levitation requires wheels or another 
means of suspension for slow-speed 
running. This is because the current 
strength and repulsion field induced 
in the coils or continuous metal 
plates provide lift only when mag- 
nets reach 20 mph. Superconducting 
magnetic fields will penetrate an 
aluminum sheet until at about 20 
mph the eddy-current magnetic field 
repels it. 

Another problem is the magnetic 
"drag" inherent in repulsive levita- 
tion. The drag is unavoidable, since 
the current induced in a track loop 
or aluminum sheet begins to decay 
during passage of the vehicle mag- 
net. As the vehicle begins to pick up 
speed, magnetic drag climbs steadily; 
at about 20 mph it begins to fall 
off. 

Maglev propulsion. Siemens’ 
initial design plan for a repulsive- 
levitation vehicle (see drawing) calls 
for a double-sided linear induction 
motor (LIM) in the vehicle strad- 
dling a continuous vertical reaction 
rail along the guideway. 

The on-board sandwich-type pri- 
mary windings correspond to the 
fixed armature surrounding the spin- 
ning rotor in an ordinary motor. 
The magnetic field of the LIM wind- 
ings induces currents and opposing 
fields in the fixed reaction rail (sec- 
ondary), which corresponds to a 
rotor. The interaction of opposing 
fields spins the rotor in an ordinary 
motor, but thrusts an LIM primary 


and attached maglev vehicle linear- 
ly along a reaction rail. Such on- 
board LIM primaries require an 
enormous electrical input through 
flexible collection arms that make 
contact with power rails paralleling 
the guideway. 

The Japanese avoid the problems 
of power collection—and reduce ve- 
hicle weight considerably—by install- 
ing primary coils on the guideway. 
With this technique, the LIM sec- 
ondary is a reaction plate hung from 
the underside of the vehicle. When 
the plate passes between the fixed 
primaries, spaced every 25 feet along 
the guideway, the vehicle is thrust 
forward. Such an approach, one type 
of active guideway, simplifies pro- 
pulsion, but track costs rise. 

New flat motors. Laithwaite now 
feels that double-sided LIMs are “far 
too dangerous.” Thermal expansion 
and the risk of traveling mechanical 
ripples on a reaction plate could be 
disastrous at almost any speed. The 
Germans are switching to flat, single- 
sided LIMs or other propulsion tech- 
niques for newer vehicles. In his 
Imperial College lab, Laithwaite has 
developed a “transverse-flux” linear 
motor that provides both magnetic 
lift and propulsion. 

Another active-guideway propul- 
sion technique undergoing tests in 
Japan is the linear synchronous mo- 
tor (LSM). It’s a likely candidate 
for the Tokyo-to-Osaka maglev route. 
Last year JNR tested a 13-foot re- 
search sled (not illustrated) designed 
to check various propulsion methods. 
The sled carries two superconducting 
coils with different polarities that 
levitate it above a string of dough- 
nut-shaped coils in the center of the 
guideway. 

These on-board magnets also play 
a role in propelling the sled by inter- 
acting with thrust loops strung along 
the guideway. Voltage applied to 
these loops generates a traveling 
magnetic field synchronized with the 
on-board magnetic fields. The inter- 
action of the fields constitutes an 
LSM that propels the sled along the 
guideway. 

Magneplane vehicle. The Ja- 
panese LSM test sled is suspended 
and propelled somewhat like the 
M.I.'T./industry Magneplane (see 
drawing). In the U.S., the Magne- 
plane has advanced to a 1/25 scale 
model but at present there is no 
funding to expand it to a larger- 
scale system. As the pace of develop- 
ment quickens in Japan, Germany, 
and Canada, an operational maglev 
train route should become a reality 
sooner than we think. ^ Ej 


TOM McCAHILL says: 


I’m not against the tube, but 
I'd hate to pass up $5 to $7 an 
hour just to catch those old 
movie reruns. You can make 
that kind of money in your 4 
spare time by being the 
man in demand: an Appli- 
ance repairman. Guys who 
can keep appliances going 
are wanted in more states 
than the FBI's top ten. And 
NRI can teach you every- 
thing you have to know... at 
home... in your spare time. 


So you've never wired 
a plug... NRI can 
show you how. 


Even Edison had to do some 
studying. And there's no easier 
way to learn than the low-cost, 
home study course put together 
by the Appliance Division of NRI 
Home Training. All the lessons 
are fully-illustrated and easy to 
understand. Thousands of guys 
like yourself have learned basic 
electricity and how to use test in- 
struments. 'The course covers the 
electrical and mechanical oper- 
ation of every type of appliance 
from toasters and coffee makers 
to dishwashers; from vacuum 
cleaners and automatic laundry 
equipment to air conditioning and 
refrigerators. They even show you 
how to fix farm and commercial 
appliances and small, one-lung 
engines. 'Their staff of experts 
works with you every step of the 
way. NRI includes a professional 
Appliance tester in the low tui- 
tion. Almost a million men have 
studied with this great school, 


“If you'd rather 
earn $25 or S30 
an evening than 
watch TV... 


Grab this 
Free Book!" 


Think of the money 
youll save when your 
own appliances go 
blooie! 


The important 
thing is to make up 
your mind that you 
really want to get 
ahead. Do yourself 
a favor and send in 
~- the coupon below. 
a You'll get back a 
© colorful catalog that 

spells out everything 

about the course. 
There's no obligation and no 
salesman will call... NRI doesn't 
need any with this course. All you 
invest is an 8c stamp, and you've 
got nothing to lose, except that 
empty feeling in your wallet. 


so you know they've got this 
home study business down pat. 


Hang onto the job 
you've got; learn in 
your spare time. 
There's no need to give up your 
present job in order to learn a 
skill. With NRI, you study in 
your spare time, at your own rate. 
Many of their students have more 
than paid for the tuition fee 
within their first couple months 
servicing electric Appliances. 


AVAILABLE UNDER NEW GI BILL 
If you served since January 31, 1955 


| or are in service, check Gl line in 
coupon. 


Grab this FREE book today and see what NRI can do for you. 
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| 
| NRI TRAINING ee | 
| 3939 Wisconsin Avenue, Washington, D.C. 20016 | 
| Send me the free book on Professional Appliance Servicing. | 
NO SALESMAN WILL CALL. | 
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| Address | 
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| HE LL llli mec | | 
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Staple Sizes 
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| 1/4" to 9/16" JER yy ^ 

including ,/ 
Ceiltile. 7 >i Teo M 

VDT! iumber & Building Supply, 


Stationery, Variety and 
other retail outlets. 
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WHITE'S METAL DETECTORS 


WHITE'S ELECTRONICS, INC. manufactura 
| the World's Largest and Finest Line of Mineral 
| and Metal Detectors. Ghosttowning, 
beachcombing, bottle hunting, coin hunting —all 
types of TREASURE HUNTING or 
PROSPECTING, amateur or professional, 
Detect conductive metals—Gold, Silver, Copper 


Nuggets—Coins—Aings—Jewelry, etc. 
Underwater or on the land, "There are no finer 
at any price" 25 production models to choose 
| fram- T.R. or B.F.U. Priced from S750 up 
| = Always specify the Blue & Gold — 

ASK FOR WHITE'S BY NAME 
=Free Literature 


WHITE'S ELECTRONICS 


| Rm. No. Sil, 1011 Pleasant 
Valley Rd., Sweet Home, Oregon 

Elk«-Air Industrial Park 
Dexter Drive, East 

Elkhart, Indiana 46514 


. SWISS OR AMERICAN 


Unique , Modern Sweazey System starts ou 
making repalrs Ten away. Develops 

by step at home in spare time. 
Dioma awarded. Free sample lesson. No 
obligation. 


| CHICAGO SCHOOL OF WATCHMAKING 


| Dept, 4123 Fox River Grove, Illinois 60021 


Train quickly in 8 short weeks at Toledo 
for & bright future with security in the vital 


TIONAL SCHOOL OF sehen CUTTING 
Dept. 51-C Toledo, Ohio 43604 


A A Build 
Furniture! 


Oh thi cture-clear Ree How to Build Your 
FURNITURE: by R. J. DeCristoforo. Make 

Own F furniture of | any style. even create exciting 
new designs of your own—without special tools or 
experience! New method covers cabinets tables, 
b dividen chairs, beds; breaks all down to 
simple steps. How to select and work all woods, ply- 
woods, composition boards. Tools. Hardware. 
Ready-made components. Everything you need to 
x tum out a frst- -class 


hard-paper format. 


Send only $250. 
We pay postage. 
ee" Popular Science Books 
"Em Dept. 123, F.O. Box 

D 2268, Manhasset, N.Y. 
11030 
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Recips 
[Continued from page 118] 


e Stanley. This is the smallest 
saw, and also the smoothest run- 
ning, thanks to a special counter- 
weight in the drive system. I’d pick 
the Stanley over the others for shop 
work where control and accuracy 
are important. It’s the easiest to 
handle on plunge cuts, too. To me, 
the Stanley is an in-between saw, 
a compromise between a saber saw 
and an all-out reciprocating saw. 

Using the recips. All the recips 
cut on the backstroke. This tends 
to pull them against the workpiece 
automatically on light cuts. But 
when you start to work a recip hard, 
its blade may bind. When this hap- 
pens the saw moves, and the blade 
stands still. To prevent this un- 
controlled shake, it's important to 
push the saw's soleplate firmly 
against the work. 

Whenever possible I like to hold 
the work vertical so that sawdust 
falls out of the way. On horizontal 
work, sawdust buildup often ob- 
scures your cutting line. 

Cutting curves. Controlled scroll 
cuts are not a top-priority recip 
design goal. Used like a saber saw, 
they’re top-heavy and hard to guide 
accurately. To get the best curve 
cutting out of a recip, devise a 
wooden jig to hold the saw upside 
down with its blade sticking up 
through a small work table. This 
jigsaw setup lets you guide your 
work with two hands and puts the 
good side of the work up so that 
any chips are on the back face. Un- 
fortunately, the saw most suited 
to this application—the Stanley— 
doesn’t have a trigger lock. 

Blades. Although some saw 
makers claim that blades are usually 
interchangeable from brand to brand, 
my experience doesn't support the 
claim. I had to do a little fudging 
with a grinder to get a Sawzall 
blade into the Rockwell saw. Fudg- 
ing isn't a good idea if you can 
avoid it. These blades are designed 
to fit the blade clamp at a specific 
angle. Any tampering with the 
blade tang can throw the angle off. 
In addition, Milwaukee Electric 
Tool says its blades have teeth 
milled, set, and hardened to work 
best at Sawzall speeds. 

All this means you're smart to 
buy a saw with a wide range of 
blade choices if you're interested in 
getting the most out of your saw. 

The five saws tested here are just 
a few of those available. Millers 
Falls, Skil, and Black & Decker 
also make linear types. Skil, Shop- 
mate, J. C. Penney, Wen, and 
Toastmaster offer offset recips. Es 
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l: you have fresh, up-to-date de- 
sign ideas, they may be worth 
money to you. We're looking for 
a small project, imaginative, well- 
designed, and simple enough to 
complete in a weekend. You'll re- 
ceive $200 if your project is chosen 
for publication. 

How to qualify. Any small proj- 
ect you've designed and built is 
eligible. Send your best photo- 
graph of it, plus a rough pencil 
sketch giving all dimensions, and 
no more than one typed page of 
explanation. Print your name, ad- 
dress, and social security number 
on each item in your package. Do 
not send the project itself. If we 
need later to photograph your proj- 
ect, we'll send for it and pay the 
postage. 

What type of project? We want 
ingenious, functional items, built 
of nationally available materials— 
wood, plastic, metal. For a hard- 
to-find item, list a mail-order 
source. Readers should be able to 
duplicate your project in an aver- 
age home shop, using hand or por- 
table power tools. 

Merely decorative items will not 
qualify, nor will overly familiar proj- 
ects such as bookends, birdhouses, 
or utilizations of discarded materi- 
als (bleach bottles, tin cans, etc.). 

Only accepted material will be 
acknowledged; none can be re- 
turned unless accompanied by a 
self-addressed, stamped envelope. 
In case of similar entries, the one 
bearing the earliest postmark will 
qualify. Projects that don't qualify 
for this competition may be pur- 
chased at our regular rates for oth- 
er use in the magazine. 

The winning project in this final 
competition will be presented in our 
April issue. To qualify, entries 
must be postmarked no later than 
December 28th. Send yours to: 
Weekend Project Editor, Popular 
Science, 380 Madison Ave., New 
York, N.Y. 10017. 


You can make a 
lot of money as a 
locksmith 


by learning at home from nationally 
accredited Locksmithing Institute. 


€ 


LOCKSMITHING 
INSTITUTE 


Division of Technical Home 
Study Schools, Dept. 1111-123 
Little Falls, N.J. 07424 
Licensed by State of N.J. 
State Approved Diploma. 
Accredited Member, National 

Home Study Council. — 
Approved for Veteran Training. 


| x 
| 
Bama J. Rowan 


A. V. Pacholski Wm. H. Montgomery Joseph M. Sturm 
| N. Miami, Florida Chicago, Ill. Los Angeles, Calif. Fort Smith, Ark. 
| "I could not have | "The Institute is an | "The Locksmithing | “Took the course 
| taken a better [| excellent school. | Institute is the ‘one | spare time and 
course. The pro- | Course is direct, to | of a kind' organ- | evenings. Immedi- 
gram was complete, | the point. Instruc- | ization that does | ately after gradua- 


instructor was alert tion, I applied for 
and interested not tor was very help- | what it promises to a job and was 


only in my work, ful. Was able to | do. Instructors are hired. The shop has | 
but in me as a | earn $340 while | great! Earned $250 four Master T ak. 
still studying." | while training." smiths.” 


Timothy McPheron 
Fairfield, Conn. 

, *The $200 I earned 
while taking the 
| course went for ad- 
| ditional equipment 
and helped pay my 
tuition. Course was 
interesting, well 
presented." 


[uec Cut Out Ready-to-Mail Coupon. No Postage Stamp Needed. Nescis] 


Proof that you can enter the "neglected pro- 
fession" of locksmithing, where the shortage 
of trained personnel is critical, through the 
"learn at home" training of famed Locksmith- 
ing Institute, can be demonstrated by the words 
of graduate David W. Smith, Scottsdale, Ariz.: 


"I found the Locksmithing Institute course 
a very fascinating one and ideally suited 
for home study. My instructor made me 
feel that he was taking a personal interest 
in my progress." 


Dr by the words of John R. Tiffany, El Paso, 
ex.: 


"All the lessons were well chosen and pre- 
sented. The Institute provided, not only 
the supplies to work with, but also the in- 
formation on how to set up a business. 
Without reservation, I highly recommend 
the Locksmithing Institute's training pro- 
gram to those interested in learning this 
craft.’ 

. Send your name today! We will mail our big book of facts 
plus sample lesson pages. Learn how you can be making 
spare time money on preliminary jobs within six weeks. 
No obligation, no salesman will call. Dept. 1111-123 


Electric Key 
Machine 

f included with 
course so you 
can make 
money quickly. 
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often in roundabout ways, from sim- 
ple data: 

è These instruments’ findings may 
help to explain the Great Red Spot; 
indicate whether Jupiter has a polar 
cap; and reveal the temperature of 
its dark side. 

e Many astronomers see signs 
that Jupiter radiates two or three 
times as much energy as it receives 
from the sun—but this amazingly 
starlike behavior, for a planet, has 
never been proved. Pioneer's infrared 
radiometer should settle it. 

€ Jupiters hidden surface may 
not be a solid one, but a storm- 
tossed ocean of liquid hydrogen (the 
main fuel of our Saturn moon rock- 
ets). Pioneer's thermal data, ana- 
lyzed and related to other findings, 
will give a better idea of Jupiter's 
surface composition. It should also 
tell the exact ratio of Jupiter's two 
most-abundant elements, hydrogen 
and helium, which is considered a 
key clue to understanding the plan- 
et's strange makeup. 

Weighing Jupiter. Without even 
using on-board instruments, Pioneer 
10 will weigh Jupiter more accurate- 
ly than ever before. Tracking data 
on Earth, computer-processed to re- 
veal the planet's effect on the space- 
craft's course, will pinpoint Jupiter's 
mass—and thus circumscribe more 
narrowly what its innards could pos- 
sibly be made of. (The hydrogen- 
helium ratio, too, should tell some- 
thing about the composition of its 
deep interior.) 

Because Jupiter appears so much 
lighter in weight than would be ex- 
pected from its size, its inside seems 
bound to be something extraordinary. 
Many believe it consists largely of 
metallic hydrogen, a substance that 
theoretically could be formed from 
ordinary hydrogen under Jupiter's 
presumed internal pressure of mil- 
lions of atmospheres. (Recent U.S. 
and Soviet attempts have been made 
to produce metallic hydrogen on 
Earth, with high explosives, but 
proof of success is still awaited.) 

A four-second burn of Pioneer 
10’s thrusters recently trimmed its 
course slightly to assure that it will 
pass behind Jupiter's orange moon, 
Io, about the size of our own moon. 
As it does so it will tell whether Io 
has an atmosphere, by the effect on 
Pioneer signals to Earth that would 
pass through it. The same technique 
will explore the ionosphere of the 
Jupiter atmosphere. 

Like the Earth, Jupiter has a mag- 
netic field—and a magnetometer on 
a long mast extending from Pioneer 
10 will measure its strength. 
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Our First Close Look at Jupiter 
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Also like the Earth, Jupiter has 
Van Allen belts of radiation—but be- 
lieved many times as powerful. They 
are held responsible for much of the 
radio noise emitted by Jupiter— 
which, to radio astronomers, is the 
noisiest of the planets. Pioneer 10 
will sail right through the belts, 
gathering information about them 
with a whole array of instruments— 
principally, a Geiger-tube telescope 
and a "trapped-radiation telescope." 

Will radiation thwart mission ? 
Observers on Earth will have tense 
moments as Pioneer 10 braves Jupi- 
ters Van Allen belts. Depending on 
the radiation's unknown intensity, 
it might imperil the mission by 
knocking out some if not all of the 
Pioneer instruments. Designers have 
taken the threat seriously enough to 
provide for disconnecting damaged 
elements from a multiple-sensor in- 
strument, by remote command. 

But even if worst came to worst, 
Pioneer 10 has a backup. Trailing 
along behind it is a twin— Pioneer 
11—built by the same maker and 
carrying the same instruments. (It 
also has a magnetometer to measure 
a more intense magnetic field than 
Pioneer 10 could, in case Jupiter's 
is stronger than anticipated.) It was 
launched last April and will reach 
Jupiter in 1974. When we know Pio- 
neer 10's fate, there'll still be ample 
time to alter the course of Pioneer 
11 accordingly. 

If Van Allen radiation has blitzed 
Pioneer 10, Pioneer 11 may be taken 
through a higher, less-damaging tra- 
jectory—at the cost of some resolu- 
tion in pictures and sensor readings. 

But if Pioneer 10 comes through 
with flying colors, Pioneer 11’s con- 
trollers probably will be emboldened 
to send it swooping down to a “graz- 
ing" flyby only 21,600 miles from 
Jupiter—and to pictures of greatly 
enhanced resolution. 

As I write this, Pioneer 10 has 
already scored a space triumph—the 
first exploration of the Asteroid Belt, 
which it took seven months to cross. 
By emerging unscathed, it allayed 
fears of the threat of this celestial 
obstacle course—made up of flying 
chunks of cosmic debris of up to 
488-mile  diameter—to spacecraft 
bound for the outer planets. 

All we really knew before about 
the Asteroid Belt was that it in- 
cluded 1776 identified objects of 
more than the minimum size our most 
powerful telescopes could detect— 
about a mile in diameter. These were 
considered too few and far between 
to be likely to imperil a spacecraft; 
the worry was whether the belt might 


be filled with zillions of smaller par- 
ticles, down to the size of a grain of 
sand, that could still damage a craft 
or its delicate equipment. Now we 
know that it isn't, and that Pioneer 
10's successful crossing wasn't just a 
lucky chance. 

Asteroid Belt no menace. We 
have the inside story from two de- 
vices, included for the purpose, in 
Pioneer’s instrument package. A set 
of hollow, gas-pressurized panels reg- 
istered punctures by the smallest 
particles, and an array of optical 
telescopes observed particles up to a 
diameter of about one mm (or 1/25 
inch) passing near the spacecraft. 
(Larger ones, relatively rare, were of 
less concern. ) 

What Pioneer 10 reported will re- 
write the textbooks. Particles of 1/10 
to one mm were only three times as 
plentiful in the Asteroid Belt as out- 
side it. Smaller particles, contrary to 
expectations, were no more numer- 
ous there than elsewhere. Exit that 
bugaboo! 

En route, Pioneer 10 has been mak- 
ing good use of other instruments. 
One called a plasma analyzer, observ- 
ing ions and electrons from the sun, 
is studying this “solar wind” to 
ranges unexplored before. A cosmic- 
ray telescope has been reporting data 
new to science. The Jupiter camera 
has had an advance workout, map- 
ping “zodiacal light" scattered by 
interplanetary dust. 

Beyond Jupiter. As Pioneer 10 
loops around the far side of Jupiter, 
the mighty gravity of the orbiting 
planet will accelerate it as if it had 
fired another rocket stage, to a new 
speed record of more than 80,000 
mph. This “gravity assist” will send 
it hurtling across the orbits of Saturn, 
Uranus, Neptune, and Pluto (with- 
out, however, coming near any of 
them)—and clear out of the solar 
system. On the remote chance that it 
might ever be sighted and recovered 
by other-worlders, it bears a gold- 
anodized aluminum plaque with sym- 
bols and pictures to tell them whence 
it came. 

Pioneer 11 may elaborate upon the 
script for its predecessor. If it does 
descend to within 21,600 miles of Ju- 
piter, its sharper zip-around course 
will put it in a trajectory to intercept 
Saturn in 1980—with its observing 
gear and radio still in business. 
Thus, seven years after you read 
this, a long-forgotten Pioneer 11 
might surprise the world with a bo- 
nanza of data and pictures of the 
next big puzzle “out there,” the plan- 
et Saturn with its unique rings an 
many moons. 
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Earthquakes—Now Science Can Predict When and Where They'll Happen 


was something like this: As stress in 
a fault zone builds, the rocks reach 
the point where they are about to 
fail. At this point, dilatancy sets 
in and a network of small cracks 
radiates throughout the stress zone. 
This brings about dilatancy hard- 
ening—another laboratory-discovered 
phenomenon—which actually keeps 
the earthquake from happening tem- 
porarily. 

Since a lot of cracks have opened 
up, the normal water contained in 
the immediate area is not sufficient 
to keep the rocks saturated. Thus 
they abruptly switch from a saturat- 
ed state to an unsaturated state. And, 
as predicted by Brace's curves that 
show that P-wave velocity is lower 
in dry rock than in saturated rock, 
the velocity ratio drops abruptly. 
Gradually, water from the surround- 
ing area seeps into the dilatant 
region. As it fills more of the cracks, 
the velocity ratio gradually climbs 
back to its normal value near 1.75. 
When the cracks are full once more, 
the dilatancy hardening effect is can- 
celed, the rocks fail, and the earth- 
quake happens. 

Nur published his results first, 
thus is officially credited as being 
the first to reveal the overall plan. 
But before the studies were even 
published, another exciting research 
project got underway at Cal Tech. 
Drs. James Whitcomb, Jan Gar- 
many, and Don Anderson, who had 
heard of the dilatancy model, began 
examining old seismic records lead- 
ing up to the killer San Fernando 
earthquake of February 9, 1971. And 
they discovered the same phenome- 
non: Velocity ratios had dropped 
sharply before the quake, then gradu- 
ally climbed back to normal, arriving 
there just before the event. 

The news was electrifying. Not 
only was there now some theoretical 
insight into what was happening and 
why, but it had been detected in 
three highly different areas — the 
Garm region of central Asia, the 
Adirondacks of New York State, and 
Southern California. In addition, the 
new tool seemed to promise not only 
to indicate when an earthquake was 
coming, but how large it would be. 
The bigger the mass of rock under 
stress, the larger would be the even- 
tual break and the more energy re- 
leased in the earthquake. Also, the 
larger the mass of stressed rock, the 
longer it would take for water to 
trickle back in and fill the cracks. 
Thus the bigger the coming quake, 
the longer the velocity anomaly would 
last—that is, the longer it would 
take for the velocity ratio to drop 
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[Continued from page 81 


below the norm of 1.75, then return. 

The experimental evidence bore out 
the calculations dramatically. Small 
quakes (about magnitude 3) at Blue 
Mountain Lake had velocity anom- 
alies lasting only three or four days. 
The duration of the velocity anomaly 
of the magnitude 6.4 San Fernando 
quake was three and a half years. 
And, it was calculated, a really 
monster quake such as the 1964 mag- 
nitude 8.4 Alaska event would give 
its warning 40 years ahead of time! 

The dilatancy theory explained a 
lot of those other precursors that 
had been observed, too. Electrical 
resistivity, for example, would drop 
during the dilatant period as the 
rock dried out, then return to nor- 
mal. As the rock fractured during 
dilatancy, more ground water would 
flow through the cracks and the ra- 
don content would increase, just as 
the Russians had observed. The 
ground tilt and uplift that had been 
measured so often before quakes, es- 
pecially in Japan, was an obvious 
result of the dilatancy as the under- 
ground rocks expanded and literally 
lifted the surface of the earth above 
them. And the strange behavior of 
small earthquakes leading up to a 
major quake could now be explained, 
too. 

It had been observed that the 
number of microshocks increased 
some time before an earthquake, de- 
creased, then increased again. Now it 
could be seen that they first increased 
as stress began to build, decreased 
as dilatancy hardening tended to 
lock the fault, increased again as 
failure leading to the main quake 
began. 

Better than gambling odds. But 
the really exciting thing about the 
dilatancy theory as a predictor is 
that it is deterministic rather than 
statistical. Once dilatancy begins, an 
earthquake is inevitable. The chang- 
ing velocity ratios should be an ab- 
solutely accurate predictor—no false 
alarms. 

Finally, it ties up the business 
of earthquake control into a neat 
package as well. Over the last several 
years, geologists Barry Raleigh and 
John Healy of the NCER have been 
conducting a fascinating experiment 
at an oil field in Rangeley, Colo. 
[“Can We Stop Earthquakes from 
Happening?" PS, Apr. '69.] 

To harvest as much oil as possible, 
the operators of the Rangeley field 
used a common technique called 
flooding. They pump in large quan- 
tities of water at high pressure 
around the field's periphery. 'This 
forces the remaining oil toward the 


center, where it is removed through 
wells. 

But a surprising thing happened 
as the flooding progressed. A series 
of minor earthquakes hit the region. 
Raleigh and Healy undertook an ex- 
periment and in 1971, with the co- 
operation of the oil company, began 
a separate pumping operation in the 
direct vicinity of the fault that runs 
through the field. Since then, the 
researchers have pumped water out 
of the ground, lowering the pressure. 
This abruptly shut off the earth- 
quakes that had been occurring. They 
pumped water in again, and again 
the quakes started. Now, they're go- 
ing through the whole cycle again, 
and over the next couple of years 
hope to prove that it wasn't coin- 
cidence. But it fits the picture. 

Earthquake control. Raleigh and 
Healy are apparently able to turn 
the quakes on and off by withdraw- 
ing fluid from the cracks (thus in- 
ducing dilatancy hardening) or rein- 
jecting it (thus triggering the quake). 
Although it will be many years be- 
fore anyone is ready to attempt such 
an experiment, it may be possible 
eventu.l to control quakes along 
the earth’s dangerous faults—the San 
Andreas near San Francisco or Los 
Angeles, for example. Raleigh thinks 
it might be feasible to pump in water 
to small segments of the fault to 
trigger small, harmless quakes. Si- 
multaneously, water would be with- 
drawn from areas on either side to 
lock the fault there and confine the 
extent of the quake. 

But problems remain. The new 
theoretical insight doesn’t mean the 
end of man’s problems with earth- 
quakes. In fact there are still a num- 
ber of problems. A major one is 
that all of the experiments so far 
have taken place on thrust faults. 
Nobody knows whether the same 
mechanism is at work on strike-slip 
faults or not. At a recent conference 
of seismologists, I heard a number 
of papers given by scientists who 
had attempted to find dilatant effects 
preceding strike-slip earthquakes. 
Some seemed to find them, others 
did not. 

Even if the technique works only 
on thrust faults, it will be of enor- 
mous value. Most of Japan’s earth- 
quakes are on thrust faults, for ex- 
ample. And the San Andreas and its 
associated fault systems in Califor- 
nia contain a combination—some 
thrust, some strike-slip. 

Another problem is that the quake 
doesn’t happen instantly as soon as 
the velocity ratio returns to normal; 
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Earthquakes 
[Continued] 


it happens a short time after. But 
for a major quake with a dilatant 
period of 20 to 40 years, for exam- 
ple, the target date might be only 
within a few years. Researchers are 
now hoping to use not only the ve- 
locity anomaly as a predictor, but 
a combination of many precursors. 
Obviously, much work remains. 

It takes money. Perhaps an even 
bigger problem is the financial one. 
It does no good to understand dila- 
tancy if you don't know when it's 
happening underground. To predict 
quakes properly, we'd have to string 
seismometers, tilt meters, and other 
instruments over all high-risk areas 
and feed the information into large 
computer systems for constant anal- 
ysis. That kind of effort takes money 
—hundreds of millions. 

Finally, there is the social prob- 
lem. What would we do if seismol- 
ogists were sure a major quake was 
about to hit San Francisco, say, or 
Los Angeles? If we knew it to the 
day or week, whole areas could be 
evacuated. If we knew it would hit 
within a year or two, unsafe build- 
ings could be strengthened. In some 
parts of California, voters have 
turned down bond issues to strength- 
en schools that are known to be un- 
safe in a major quake. But if a quake 
were known to be coming, the vote 
might be different. 

In the other corner. As in any 
other human endeavor, there is also 
bound to be opposition. Real-estate 
dealers have opposed suggestions 
that purchasers of homes in potential 
quake areas should be given such in- 
formation before they buy. And such 
sentiments aren't confined to this 
country. When the Japanese fore- 
cast the Matsurashira quake several 
years ago, “those engaged in the 
sightseeing and hotel business were 
not really pleased," recalls team lead- 
er Rikitake. 

But work has begun on this aspect 
of the problem, too. Social scientists 
are now working with geophysicists 
to try to decide how earthquake 
warnings should be disseminated to 
the public and what official action 
would be appropriate. 

Thus progress is being made on 
both fronts—predicting earthquakes 
and making proper use of the pre- 
dictions. That in itself may be some- 
thing of a novelty. “It will be a 
refreshing change from past per- 
formance in other technological de- 
velopments,” says Dr. Carl Kissling- 
er of the University of Colorado, “‘if 
by the time we are ready to make 
prediction an operational procedure, 
we're prepared to use it wisely." Es 


144 | POPULAR SCIENCE 


Home-Office Cube 
[Continued from page 108] 


Note that the top of the shelf unit 
is added last, fitted to line up with 
the rest of the cabinet when the unit 
is in its down position. Drill coun- 
tersunk pilot holes through the top, 
then flip it over and apply its white 
laminate underface. Now glue and 
screw the top in place and add the 
wood-grain laminate to the upper sur- 
face. (The front edge of the top gets 
a laminate facing, but the side edges 
will be covered with molding). 

Sliding top. Drawer-slide hard- 
ware similar to that used on the 
shelf unit—but extra-long—would be 
ideal for the sliding top; but it just 
isn't available. Using a pair of the 
22" slides (longest made) works out, 
though, in conjunction with exten- 
sion tracks of wood strips, to over- 
come a leverage problem. The two 
inner track sections are mounted on 
the frame members of the cabinet, 
with two 3/8" strips added to pro- 
vide necessary clearance above the 
projecting right side wall. Two addi- 
tional strips of the same thickness 
flank the single ones to maintain 
the same level on the left side of 
the cabinet top. These double ex- 
tensions (surfaced with nylon tape) 
prevent the sliding top from tip- 
ping downward when it's moved to 
the left: The bottom edges of the 
outer track—smoothed with an oil- 
stone—simply glide over the nylon, 
supported throughout travel. 

To complete this installation, add 
a small block of wood with a tack 
glide atop it, centered near the left 
end of the cabinet top. This prevents 
any give at that end of the top when 
it's in the closed position. 

Basic construction. Components 
of the desk are simple to make, but 
take extra care to get square, true 
cuts on all plywood parts because 
out-of-square assembly would pre- 
vent proper fit of sliding elements. 
Tack-nail all parts for the main car- 
case together before glue-up. Apply 
glue to both butting surfaces and 
use 2" finishing nails to hold fast 
after applying bar clamps. If you 
don't have such clamps, you must 
use 2" FH screws (countersunk) to 
pull all joints together. 

Dimensions given on our plans are 
for the wood assembly; the 1/32" 
laminate buildup isn’t included. 
Work on the lift-up shelving only 
after the main carcase has been as- 
sembled. Don’t attempt to make the 
shelf unit fill its recess fully: We've 
dimensioned it a bit undersize to al- 
low some leeway. Final fitting of the 
track is done with the shim washers. 
The resulting standoff of the inner 
track serves another purpose—it pre- 


vents the edges of the outer track 
from scraping against the finish sur- 
face of the unit. Where you don't 
introduce any standoff you may 
want to file down these sharp edges. 

Formica facing. The thin lami- 
nate score-cuts easily with a scratch 
awl. Make several passes along a 
firmly clamped straightedge, then 
bend up to snap. Lay out the facing 
so the grain pattern is matched for 
adjoining pieces. Apply masking- 
tape labels to prevent mixups. Allow 
at least 1/8" projection at all sides. 
I used Formica contact cement type 
160—a nonflammable latex-base for- 
mula that grips well and cleans up 
with soap and water. Coat both sur- 
faces and let set about 30 minutes 
before pressing into place. 

Treat edges first, trimming projec- 
tions flush with a straight edging 
bit in your router or laminate trim- 
mer. Larger panels call for the slip- 
sheet method shown in a photo, to 
avoid misalignment (once cement- 
coated surfaces make contact, no ad- 
justment is possible). Cover the ce- 
mented surface with two sheets of 
kraft paper, lapping them near the 
center. Position the panel precisely, 
then lift one end and slip out the 
first sheet to permit contact. Pull 
out the remaining sheet and com- 
plete the bond with a thorough ham- 
mering, using a scrap block. 

Final corners of the laminate must 
be routed to a slight bevel (be sure 
to check the setting of your tool on 
a test piece). When the entire desk 
has been surfaced, make some dum- 
my drawer-joint lines on the sides 
and across the front panel, using a 
circular saw equipped with a fine- 
tooth blade set to cut 1/8" deep. 

Molding trim. I chose two sizes 
of a ready-made Waddell molding, 
and finished each mitered length be- 
fore attaching (satin-finish brown la- 
tex paint with some added lamp- 
black gives a good contrast to the 
teak). I tested many glues for at- 
taching the strips to the laminate; 
all failed but Scotch Super Strength 
adhesive by 3M. A small tube was 
enough for the whole job; don’t 
overdo—run a bead on the back 
that's sized so none oozes out. Press 
gently into place to transfer some 
adhesive, then pull the molding back 
slightly for 20 seconds to permit air 
drying, and return it for final con- 
tact. Secure with strips of tape. 

You adapt the file compartment to 
hold file folders by simply stapling 
the ends of a folder frame to the 
front and rear walls. The side rails 
are then cut to fit. The frames are 
stock items at stationery stores. @s) 
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the VALUE leader since 1931 


B Gison electronics Dept.KO i 
E 260 S. Forge St., Akron, Ohio 44327 


| G Send me my FREE 1974 Olson 


i Catalog (Please Print) 
I Name B Apt. —_ 
elrept n ea ea un i naim udi 


i City — — — State Sree at 
L] Send an Olson Catalog to my friend 


i Hame: ncn AgEs x 


|| Sirpa an cu cu elc. Toe eee EN 


| |! City -— oo —  — q 
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Shoppers' Showcase 


A selection of products and services for Popular Science 
readers available direct by mail. Enjoy the fun and con- 


venience of mail order shopping. 


from the advertiser. For advertising rates for this section, 
write Harry Fleischman, Popular Science, 


380 Madison 


MY SPARE TIME HOBBY 
MAKES ME 


$500 an hour 


CASH PROFIT “=... 


a "s START YOUR OWN SPARE TIME BUSINESS. 
[pt à You can turn your spare time into 
W. Big Cash Profits with your own 


COMPLETE SHARPENING SHOP... Grind 
De RES saws, knives, scissors, skates, lawn 
= mower blades... all cutting edges. 
Your Own Cash Business with no 
inventory ... right at home... no 
experience needed. 


FREE BOOK tells how you can start 
your own spare time business 
while you are still working at your 
regular job. Low Cost — time pay- 
ments. 30-Day Free Trial. 


Just Mail Coupon—No salesman Will Call 


MUR 


" BELSAW SHARP-ALL CO. 


704Z Field Bldg. KansasCity,Mo.64111 4 
i Send details of FREE TRIAL OFFER and | 
i Free Book "Lifetime Security No obligation. 
Name Seema " 
| i 
gAddress __—— i 
i [ 
i City eS M LC LC E i 

i 
! state. bi SES — —Aip. . mus 


WHAT'S HE DOING! 


Making a Concrete 
Flower Pot! ... and 
SO CAN YOU! 


Make and sell your own 
Ornamental Concrete items. 
Rush $3.00 for Book 
about Aluminum Molds 
with prices and production trade secrets 
direct from world’s largest mold manufacturer. 
Over 350 designs to select from. 


Send $3.00 TET EET EI i 
Today To > p.0. BOX B99- HICKORY, N. C. 28601 


BEAUTIFUL 


CLOCKS 


"MF Now at big savings! PS 
T Send just $1 r 
$ plans & instructions 

to build choice of: 

(A) Grandfather, (B) Steeple, (C) Grand- 

mother—plus information-packed cata- 

log of movements, dials, parts & kits 
to build these & 16 other fine clocks. 

All 3 plans—$2.50. Catalog alone—25¢. 


-= =——— — — 


> MASON & SUL & SULLIVAN 
t. PS, Osterville, MA 02655 
iN E NADA: COLONIAL TIMES, Ontario 


Please order directly 


Enclosed is a total of $ 


Name 
Street Addres 


City or Tow 


LOOK HERE: | 


To find that article 
FAST 
Look it up in the 


1973 PS Index 


where over 6000 listings reference every 
item that appeared in the magazine 
during the year. Listings are grouped 
under the same headings used in the 
monthly contents page, so you know 
where to start looking. The 1973 Index 
has been set in clear, easy to read type. 

It will prove valuable whether you save 
your issues or not because it can help 
you order Xerox copies from back issues. 


GOOD IDEA! Take the 1972 index too, 
and get the 20-in-1 Shop Guide free. 


100 SHOE STYLES FOR 


WIDE FEET 


and HIGH INSTEPS 


. 
EE to EEEEEE Only a 
Sizes 5 to 13 wea 


Men only. Casual, dress, 
. work shoes that really 
fit. Top quality, pop- / 
ular prices. Money- back E 
gvarantee. E 


Write Today for 
FREE CATALOG 


HITCHCOCK SHOES, INC., Hingham 46-M, Mass. 02043 


Not sold 


in stores | 


? Print For Profit 


Cards, Stationery, Advertising, 
labels, tickets, announcements, 
SL cards, greeting, sympathy, 
a prayer eards, etc. Save money, 
Print for others, good profit. 
Have home print shop. Pays for 
-- itself in a short time, Sold direct 
AF from factory. rules sent. 
Wesupply everything. Send 25c 
for catalog. KELSEY PRESSES, 
73-AJ lanai Conn. 06450 


m m mE NES GL GE Gh Gy GE Re wwe =| 


MAIL ‘THIS ioieer Perser Bone. 73-AJ 
COUPON TODAY Meriden, Conn. 06450 


l enclose 2c send big catalog and free samples. 


Name 


i ec 


Address — 


City State — — Zip 


O 1973 Index $.60 [] 1972 Index $.60 [] Both & 20-in-1 Shop Guide $1.20 


Miracle Adjust-A-Pa 


| Name 


Avenue, New York, N.Y. 10017. 


Popular Science Plans 
380 Madison Avenue, New York, N.Y. 10017 


(check or money order). Please send 


y i : oS ies 
Dd du ems edle Valid 


Popular Science Plans 
380 Madison An. Now York, NY 10017 


Now, from Ensiand.- a sleek 
modern support wirhout any metal 
parts, gives co "d este body freedom. Patented 

allows instant pad adjust- 
ment. You pur the pad where you need it! Lets you 
forget nagging truss chafing. A scientific break- 
through in comfort, control, peace of mind. Neat, 
peret d fitting, hygienic — 10 DAY FREE TRIAL — 

SH NECESSARY — YOU PAY ONLY 
ON SATISFACTION! Send for full details. 


SURGICAL INTERNATIONAL INC.. Dept. 38 


Box 24, 403 Kennedy Blvd., Somerdale, N.J. và083 


HOW TO GET RICH 


Have you ever thought of operating a 
little mall order business of your own. 
There is no other business like mall or- 
der, Start on a shoestring in your spare 
time and make a fortune fast. It strikes 
like a bolt of lightning! Millions read 
vour ad and suddenly you are swamped 
with cash orders from all over the coun- 
Irx. MORE MONEY in 60 days than you 
could earn in a lifetime! Let us help you 
get started. To receive a free book and 
complete detalls just fill out the coupon 
und mall to: 


Mail Order Associates, Inc., Dept. 536, Montvale, N.J. 07645 


Address . . —. 
City _..__——_ State |. Zip 


. LIVE IN THE WORLD OF TOMORROW...TODAY! 


A BETTER LIFE 
STARTS HERE 


"Balls of fun'' for kids, traffic stoppers tor 
stores, terrific for amateur meterologists. 
Create a neighborhood sensation. Great for 
decorations, launching radio controlled air- 
planes, scuba diving markers, etc. Ama- 
ture meterologists use to measure cloud 
heights, wind speed and temperature. Made 
of thin neoprene designed to burst at high 
altitudes. Inflate carefully with vacuum 
cleaner or auto air hose; or locally-available 
helium for high rise. 
Stock No. 60,568N (8’ size) .. $ 2.50 Ppd. 
Stock No. 60,632N  (25' size) ... $13.95 Ppd. 


TERRIFIC BUY! AMERICAN MADE! 
OPAQUE PROJECTOR 


Projects illustrations up to 3" x 
31/2"—enlarges them to 35" x 30” 
if screen is 614 feet from projector. 
You get even larger pictures if 
screen is farther away. No film or 
negatives needed, Primarily intended 
for children, this unit projects 
charts, diagrams, in color or black 
& white. 115v A.C. . 6-foot cord 
and plug are included. Size is 12" 
x 8" x 41" wide. Weighs just 1-Ib. 
9.975, Comes with a sturdy plastic 
case. 


Stock No. 70,199N 


FISH" ae ^ — 


Go treasure hunting on the bottom! 
Fascinating fun & sometimes profit- 
able! Tie a line to our powerful new 
specially designed 150 Ib. pull Mag- 


© er, lake or ocean. Troll it along bot- 

$ tom — your “treasured” haul can 

|^ be outboard motors, anchors, other 

* y'. metal valuables. Has 6 stacked ce- 

> e ramic magnets. Lifts more than 150 
Ibs. under water! 


No. 71,135N .... (J'AX3787) oes ee ea EN ES $16.50 Ppd. 
75-LB. PULL at LB.) W/ ^ CERAMIC MAGNETS 
No. 71,150N .... (1-1I/16x314*) 2... cee ee sess. $10.25 Ppd. 


MAIL COUPON FOR 
‘GIANT FREE 
CATALOG! 
164 PAGES e MORE THAN 
| 4,500 BARGAINS 

Completely new '74 Catalog. Packed with huge selection ] 


of telescopes, microscopes, ‘binoculars, magnets, mag-. | 
nifiers, prisms, photo components, ecology and Unique 


Baia eave 
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| Lighting items, parts, kits, accessories — many hard. 
| ie it surplus bargains. 100's of charts, illustrations. PLEASE SEND C] GIANT FREE CATALOG “N” 


For hobbyists, experimenters, schools, industry. 


EDMUND SCIENTIFIC CO. 
| 300 Edscorp Building, Barrington, N..J. 08007 


i Please rush Free Giant Catalog" N " 


. Theta brainwaves. Ultra-sensi- 


| MOON, PLANETS; 


net — drop it overboard Ay bay, riv- | 


EDMUND SCIENTIFIC CO. 
300 Edscorp Building, Barrington, N.J. 08007 
How Many Stock No. Description Price Each Total 


- MÜNEY-BACK 
GUARANTEE 


YOU MUST BE SATISFIED 


FOR FULL REFUND 


(And our FREE CATALOG is packed with exciting and 

unusual ecological & physical science items—plus 

4,500 finds for fun, study or profit... for every mem- 

ber of the family.) GREAT FOR UNUSUAL CHRISTMAS GIFTS! 
inem 


For. greater relaxation, concen- 
tration, listen to your Alpha- 


tive electrode headband slips 
on/off in seconds—eliminates 
need for messy creams, etc. 
Atch'd to amplifier, filters 
brainwaves, signals beep for 

ea. Alpha or Theta wave passed. 
Monitoring button simulates 
Alpha sound; audio & visual 
(L.E.D.) feedback. Reliable, 
easy-to-use unit—comparable 

to costlier models. Completely. 
safe. Comprehensive instr booklet. | £X 
No. 1635N (8x3x4"; 24 oz.) $124.50 Ppd. lo» T NI 
No. 71,809N (low cost “starter” unit) $49.95 Ppd. P—— 


>À THETA! 


BUILD A 
"PRO" WEATHER STATION 


Meteorology kit can give you the 
know-how to check your predictions 
against official forecasts! Has 
remote reading anemometer w/ 
windvane. Indoor indicator board 
flashes neon, shows wind speed, 
direction. Safety power cord holds 
current to less than 1 ma. Also: 
sensitive air-tank barometer w/2-ft. 
indicator column; sling psychrom- 
eter to measure rel. humidity; rain 
gauge ova Bp to 1/100th 
inch; 100 ft. lead-in wire; cloud 
chart; forecasting manual. 


Stock No. 71,022N ........ $17.00 Ppd. 


p 3" ASTRONOMIC 
REFLECTING TELESCOPE 
0 To 180 Power, Famous Mt. Palomar Type 


See the rings ot Saturn, the fascinating planet 
Mars, Seas and Craters of the Moon, Star Clus- 
- ters in detail. New improved, aluminized and 
1 overcoated 3" diameter f/10. primary mirror, 

ventilated cell. Equatorial mount with locks on 


THE STARS, 


CLOSE UP 


both axes, Equipped with 60x finder telescope, 
hardwood tripod. FREE: "HOW TO USE YOUR 
TELE pook., nus CHART", 


l SÜN errana $34.95 Pod. 
4/4!” REFLECTOR TELESCOPE (45x to 270x) 
Stock No. 85,105N .... . $110.00 FOB 
DELUXE 3 REFLECTOR TELESCOPE 414” REFLECTOR TELESCOPE WITH: 
Stock No. 80,162N ......:: :$62.80 Pad. stock No. 85,107N .,,..... $145.00 FOB 
6" REFLECTOR TELESCOPE Stock No. 85,187N .......... sn ,..5215.00 FOB 


6" RELECTOR W/(ELECTRIC) CLOCK DRIVE No. 85,086N .......$249.50 FOB 


MERCHANDISE TOTAL $ 


AT Handling Charge: $1.00 on Orders j 
Under $5.00; Me on Orders Over $5.00 | 


TOTAL $ | 
| enclose [7] check 
[] money order for $n 
? NAME 
ADDRESS 
CITY STATE. P LÁ 


-———————————X" 


—— 


à YOUR 
LALPHA FROM 


ITT Credit Reserve can 
give you the security 

of knowing $5,000 

is available to you 

within 24 hours. 

ITT Credit Reserve is a personal 
financial service funded and estab- 
lished by America's eighth largest 
company, International Telephone 
& Telegraph Corporation. 

On acceptance, you establish for 
yourself and your family a $5,000 
line of credit, all or any part of 


which may be drawn upon in less 
than 24 hours. 


: : : I 


FREE! POWERFUL MUSCLES FAST! 
Fantastic New Discoveries in the science of body- g 

l buiiding. Our method will add inches of powerful 

f muscles to arms, chest, shoulders & legs. Leam lj 

ges on trimming the waist with ultra aom 
methods—fast! Results Guaranteed! Send for free 

f[^rochure. Universal Bodybuilding Box 485-A 

= Dearborn, Michigan 48121 E 


[D a 


GRIND-O-FLEX 
FLEXIBLE 


ABRASIVE WHEEL . 
REMOVES RUST 
Put a Grind-O-Flex on your 14” drill 


or bench motor and make your old 
tools look like new again. Thou- 


A payment schedule and full 


information on interest rates are 
available upon inquiry. 

Your inquiry about ITT Credit Re- 
serve will be treated in complete 
confidence. 


a service of 
International Telephone 
and Telegraph Corporation. 


N 
P 


TTT CREDIT RESERVE 


yl 


SPECS PCPS SSCS SCSC SECC CECE EE PES SSSR RRR EER HER HERR TBS 


Please send information on ITT Credit Reserve. No obligation. of course. 


NAME 
ADDRESS : 


dngr ap E ——ÀMÓnÓ$ ae 


AGE 


—ZIP 


Mail to: F. Robert Stark, Service Director, 242A First Security Building, Salt Lake City, Utah 84111 
or phone toll-free 800-453-9100, 24 hours a day, 7 days a week. 


P T. 
Ay . 


. freedom from 


flat tire 
worries! 


Every auto, motor home, trailer, boat 
or truck should carry a 12-volt Auto- 
Flator for convenience and emergen- 
cy. Plugs into car lighter to inflate any 
size tire in minutes. Easily inflates air 
mattresses, boats, rafts, pools, air jacks, 
etc. Only 612" long yet amazingly pro- 
duces up to 60 Ibs. pressure. With air 
hose, plug and inflator attachments. 


10-day money back e 
guarantee. Check or P.O. $2 995 


(plus $1.00 
TUTO 


shipping) 
Compressed Air From Car Lighter 
W. R. BROWN CORPORATION 
2777 N. Normandy Ave., Chicago, III. 60635 


THE SCOTT ENGRAVER 


Your spare time 
money-maker 


Scott's SM100 turns 10€ worth of plastic 
laminate into a product you can sell for 
754 to $1.00. Every business is a 
prospect. Make name plates, signs, 
plaques and more...in just minutes, 
using just one hand. A complete, 
ready-to-operate engraving shop to help 


you make big money in your spare time! 
To find out more, send for free 
catalog, today. 


Dept.12502 


SCOTT MACHINE 
DEVELOPMENT CORP. 
P. O. Box 217 
Walton, New York 13856 
Scott fills every engraving need— 
from stock to fonts. 


B ROOMS 
< 203 - 2250 


sands of abrasive cloth flaps per 
minute remove rust — polish -— 
even sharpen blades, Sand gutters 
and metal sash before repainting: 
grind-polish and restore antiques. 
Use on flat and contoured 

surfaces; you'll find dozens of 
household and hobby uses for your 
Grind-O-Flex abrasive wheel. 


gy EPIT ABRASIVE PRODUCTS, INC. = 
| P 201 Ww. Manville, Compton, Ca. 90224 — 
[. .LAAI Lo [ed = ai = 
ORDER YOUR 6" DIA. WHEEL BY MAL # 7 95 
Price onrludes all postage and handling. No 0.0 D s 


w FREE Home Workshop Brochure .. 


Lr We es Gad den Nem C Wah C Gd 


CANOE? 
You Sure Can 


With Popular Science Plans 


You build either of two designs using the 
same proven strip planking technique. The 
16-ft. Redwood Canoe, Plan 5511, started it 
all and is very popular —thousands have 
been built since 1967. The Trailboat, Plan 
5558, is the same length but easier to por- 
tage because it separates quickly into 8-ft. 
sections. Each part weighs only 45 pounds. 
Available for both boats are full-size tem- 
plates of ribs and other pieces. 

TO ORDER plans only, send $3.95 for 
Plan 5511—Redwood Canoe or $2.95 for 
Plan 5558—Trailboat to Plans Division, 
Dept. L, Popular Science, 380 Madison 
Ave., N.Y. 10017. Ask for plans by name 
and number. 
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GOVT. SURPLUS 


and other bargains 


SAVE to 90% 


Send for this catalog 


The world-famous Airborne Catalog. Fully 
illustrated. Contains 1000's of bargains in 
hydraulics, electrical, marine, automotive & 
hardware items... and more! A must for 
mechanics, machinists, hobbyists, sports- 
men, inventors, etc. Send 354 to cover post- 
age & handling. In a hurry? Send $1 for 
airmail delivery. Must include zip. 


SALES CO. Dept. P573 
8501 Steller Dr., Box 2727, Culver City, Ca. 90230 
 Batisfying world-wide customers since 1945 


; Plow Power | 


with Man-size 
Economy Tractor 

Plow 10" furrows 8" deep in sec- 
ond gear. 14 horsepower. More 
workpower with all-geor drive — 
no fluid power loss. 5' lawn mower, 
20 attachments for yard, garden, 
snow. Most for your money. Write: 


CONOMY 
TRACTOR 
1005 A-12 Anoka Avenue 

Waukesha, Wisconsin 53186 


Bc 


BUILD YOUR 
OWN TABLES 


SAVINGS 
OVER 50% 
PLANS 7-9 FT. SIZES 


CATALOG 50« includes cloth samples 


CAMPBELL BILLIARDS 
Box 368 Hartland, Wis. 53029 


Here's the most useful, most 
unusual portaLle multi-band 
radio you've ever seen, engi- 
neered by Triumph Electronics, 
Division of General Time. Convenient push- 
button selectors bring in AM, FM, FM-AFC, 
Aircraft Weather, Ship-to-Shore, Hi-Band 
and Low-Band Short Wave, Aircraft and 


Public Service Broadcasts. P/us—there’s an 
instant U.S. Weather Service band you 
switch on without disturbing other settings. 
Unique world-time map and dial lets you 
calculate the time anywhere in the world 
quickly. Operates on household current or 
batteries. Telescoping FM antenna and sepa- 
rate weather-band antenna. Slide controls for 
tone and volume. Hurry! This special mail 
order price may have to be increased soon! 


Send check or money 
order today to 


8-Band Portable 
Clocks 'N Stuff 


P.0. Box 184, 
Dept. TPS 
Spring Valley, 
Illinois 61362 
(IHinois residents 
add 596 sales tax) 


| 


yours 
today! 


Allow 4 to 6 weeks 
lor delivery 


Latigo Leather Belt Kit | 


Here's a genuine | 


as a starter! 


z 
| 
| 
| 
ae 


Worth $7.50 assembled. 


You can make this bold 1-3/4” wide real Latigo Leather Belt in less than an 
hour with this complete kit. This amazing offer is being made to introduce 


you to the satisfaction and fun of working with genuine leather. 


Kit complete with pre-cut, pre-punched brown Latigo Leather. 
yellow leather lace, antiqued bronze buckle and instructions. 


TANDY LEATHER COMPANY 
1001 Foch, Dept. PS-12-73 
Fort Worth, Texas 76107 


He raso T ALT 2 E 
I'm alio $2.00 as full payment for Latigo Belt Kit In size 


LEATHER COMPANY 


marked below. Also send FREE Leathercraft Catalog (Limit one 
per family). 
[] Size 22 to 24 
[] Size 34 to 36 


[] Size 30 to 32 


[] Size 26 to 28 
[] Size 42 to 44 


[] Size 38 to 40 


z 
t 
=| 
m 


ddress 


o» 


T c m i p =, °; E 


Now...the most 
enjoyable 


do-it-yourself 


project 
of your life- 
A Schober 
Flectronic Organ! 


MM — € — = 
Eo — 
MM 


i 


MET 


You'll never reap greater reward, more 


fun and proud accomplishment, more 
benefit for the whole famlly, than by 
assembling your own Schober Electronic 
Organ. 

You need no knowledge of electronics, 
woodwork or music. Schober's com- 
plete kits and crystal-clear instructions 
show you — whoever you are, whatever 
your skill (or lack of it) — how to turn 
the hundreds of quality parts into one 
of the world's most beautiful, most musi- 
cal organs, worth up to twice the cost 
of the kit. 

Five superb models with kit prices 
from $500 to around $2,000, each an 
authentic musical instrument actually 
superior to most you see in stores, easy 
for any musically minded adult to learn 
to play, yet completely satisfying for the 
accomplished professional. And there 
are accessories you can add any time 
after your organ is finished—lifelike big 
auditorium reverberation, automatic 
rhythm, presets, chimes, and more. 


Join the thousands of Schober Organ 
builder-owners who live in every state 
of the Union. Often starting without 
technical or music skills, they have the 
time of their lives — first assembling, 
then learning to play the modern King 
of Instruments through our superlative 
instructions and playing courses. 

Get the full story FREE by mailing the 
coupon TODAY for the big Schober color 
catalog, with all the fascinating details! 

| 
| 835 E BM E B BM BM FF B I| FF E E BM NM 


Bone Schober Organ Corp., Dept. PS-70 : 
B43 West 61st Street, New York, N. Y. 10023 

[] Please send me Schober Organ Catalog. 

[] Enclosed please find $1.00 for 12-inch L.P. 


M record of Schober Organ music. B 
B NAME. E- 

ADDRES5...— — — ——. a 
aes —STATE____ ZIP. ii 
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GET UP TO 50.000 MILES UN... 


YOUR SPARK PLUGS! 


OWN YOUR OWN 


JAYCRAFT CORP., DEPT. 11 
760 North Marshall Avenue 
EI Cajon, CA 82020 


Mame 


SPARKPLUG CLEANER 


® Clean all types of plugs in 


seconds 


Address, | 


Requires no compressed air 


Powered by rugged 12,000 


RPM motor 


City 


Designed for long life without 


maintenance 


Supply of abrasive for cleaning State 


250 plugs 


Long life, maintenance free 


design 


SATISFACTION GUARANTEED 


California 
Residents 
Add State 
Sales Tax 


Or your money refunded in 30 days 


JEEP OWNE RS 
PICK UP OWNERS 
FISHERMEN 


HUNTERS BUG) 


IEA- 
e WE 


^ z FLOTATION TIRES & 
WHEELS 
u— 
(^. " aJ UNIQUE , _ CAMPING 
Qj "mn tire information you OFF-ROAD EQUIPMENT! 
ean trust plus 100's of things 


_ SEND TODAY-INCLUDE ZIP CODE! — ""hioussrssi e 


| 9701 CALIFORNIA AVE Deyn PS 
SOUTH GATE CA 90780 


DRAW FOR PAY! BE A PART-TIME HOME 


& BUILDING DESIGN DRAFTSMAN 


Your Spare Time Money Maker. Work threngh Lumber 
ealers or snespendentiy- Help housewives with remodel- 
ing and building. Offer a complete service. You can 
even show how the furniture fits. Here's all you need, 


ANEW TECHNIQUE MAKES - 
SCALE DRAWING EASY FOR EVERYONE! 


THIS NEW SYSTEM GAUGES LINE LENGTHS AND 
POSITIONS BEFORE DRAWING BEGINS 


A PUSHBUTTON DRAWING SYSTEM 


Drawings that do xou proud. In scale aml correct pro- 
portion. Unique pushbutton avstem forces accuracy, Ar- 
tually pulls your drawing edge to exactness. Vou can't go 
wrong. Will do enlargements and reductions, A Must dis- 
creet board if you want excellent drawings. Easy way to 
learn Art and Drafting. Plan shop projects. Draw that 
new office; design your dream home: even to place- 
ment of furniture. Direct reading scale preremy mistakes 
in drawing and construction. Two sizes—(1.) 24"X934" 
with plywood board $19.95 plus £1.45 shipping (2.) 28"X 
30" with Formica top board only $29.75 plus $1.80 ship- 
ping. Both have stainless steel straight edges, plus many 
needed accessories and simple, but detalled instructions. 


PROFESSIONAL MEASURCRAFT 


Same easy scale drawing as above with additional scales. 
Has 1/6", 1/10", and metric for engineering work and 
husiness forms. This professional unit uses micro reading 
dial, does not have pushbuttons. Stainless steel straight 
edge, Formica top 28"X30" drawing board $45.00 plus 
$1.95 shipping. 


Charge tu BankAmerlcard or Master Charge. 
(Immeillate shipment, return in two weeks for full refund 
.J 


if not delighted 
1316 N. Mill $t, - Plant Rt. 4 


JIG RULE PRODUCTS C Howie, Texas 76230 
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"re Your FREE 
TANDY 
LEATHERCRAFT 


CATALOG 

Send for this 92-page 

catalog which describes 

and shows the world's 

reatest selection of 

eather, plus tools, 

books and supplies — 

over 1200 items! New 

clog sandal kits, handbag kits, belt and 
billfold kits, garment patterns. Shop by 
mail or in person. Send your name and 
address and we'll mail our new 


catalog to you. 
Pand Dept. PS1273 
1001 Foch 
| Fort Worth, Texas 


TRY ONE AND GIVE 


YOURSELF A Yat 
BUILD MODELS, : 
CRAFTS 
FASTER 
CLEANER, 


WITH THE 


GLUETUBE HOLDER PAT. PENDING 


Try this unique tool on your work table. 
You'll find that building your craft or 

model will be so much more enjoyable. 

The GLUEPIC® ends the messy problems with 
glue tubes — and at the same time — gives 
immediate freedom to your hands. This 
allows much faster and cleaner construction. 
Keeps glue ready for instant use. 


TO: P. D. 
" HOUSTON, TEXAS 77045 


! 
[SEND $1.50 + 20€ HNLG. EACH GLUEPICY 


BOX 45544, 


| Print Name | 
l Address ! l 
- City | i 


FIREPLACE FURNACE 
pe DOUBLES HEAT OUTPUT 


Your blazing hearth looks cozy but 
most of the heat goes up the chim- 
ney. It won't if you cradle your fire on the 
THERMOGRATE. This new C-shaped grate 
is welded from heavy steel tube that 
draws cool air in at the base and 
pours hot air out at the top. Easily 
installed, the THERMOGRATE con- 
verts your fireplace into a circulating air 
heater. Ideal for cabins, basement rec. 
elles rooms, emergency heating. Write: 


THERMOGRATE ENTERPRISES 
51 IONA LANE ST. PAUL, MINN. 55117 


Sound 
Activated 


Electric Switch 


SURPLUS BARGAIN! ONLY $1.95. Turns on 
lights, bells, horns, sirens, alarms, tape re- 
corders, wireless mikes, etc. Operates by volos, whistie 
or any sound from across room. rie poa gi of fun & practical 
uses, mysierlous tricks & s! ani, Great for experimenters, 
electronice bugs. KIT. Completely assembled, wi 
Includes sensitive swileh which rece'ves sonir signal. transis- 
torized relay i eireuit & electronic switch, crystal mike. Reg- 
ular value A gt Limited guantity pi scd iia surplus, 
1.95 uin r $3.00 Ë —: s odtoneen 
mith Co., 11 2, ron, St. Mt. Clemens, Mich 


|-N-V-E-N-T-O-R-S 


WE NEED INVENTIONS 


Sell your invention for cash—need money fo — 
Are technical problems holding you back? fice ta: 
ventions has helped inventors all over the world—Just 
like yourseli—why not you? ene eee the magic 
spring-board to sudden riches EMBE R, we either 
pes ae invention or pay woe i EME Aei Write for 


UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 


HOW TO BOWL 

^SUSSKIND'" says. 

BOWLING is à wonderful way of en- 
joying yourself and getting exercise at 
the same time—and—if you are able to 

score high—su much the better. BOWLING 

" a 200 game is really simple, if you know 

the tele: I do, and I can teach it to you by mail- 
order. One of my pupils, who went from an average 
of 169 to a 187, said, “Results are Fantastic". ''Con- 
trolled Howling” is fantastic too— Send for it. State 
your average and send $25.00 check or MLO. to 
SUSSKIND SCHOOL OF BOWLING 
320 Orenda Circle P, Westfield, N.J. 0TO90 


Powerful electronic detector 
finds buried gold, silver coins, 
etc. Write or call for free 
catalog. Dealer inquiries 
invited. 1 


- =~ Financing Available 19.95 
Phone day - night(713)682-2728 tg 


RELCO, vept.o-8 198.50 
BOX 10839, HOUSTON, TEX. 77018 


& 
| AAMCO And You Can Make It! | 


The world's largest transmission chain is | 
still growing strong after nine years. Over | 
| 500 of our ranchisees located from coast to 
coast. New openings in some markets mean | 
you too might qualify. For further informa- | 
| tion write: 
| AAMCO Transmissions, Dept. D-5 | 
j 408 E. Fourth St., Bridgeport, Pa. 19405 i 


[ Poot. OWNERS | 


SWIM YEAR 'ROUND 


Es 


nae Yu 


<a ME | 
— 


Ta AN E rE 


| Enclose your puul and enjoy wann, adle- INDOOR SWIMMING YEAR 


“ae — ÀM 


"ROUND without maintenance work ur costly hegting "ins 


NATIONAL AIR STRUCTURES 


3921 E. Bayshore Blvd. Palo Alto, CA 84303 | 


CITY. STATE ZIP 


MAIL TODAY FOR FULL COLOR BROCHURE 
—-—-—-—- a ND FREE ORDER KITm mm 


SPECIAL OCT. 15 - DEC. 31 -— 


With your =a E = UNIMAT 5-in-1 Metal Machine Shop 


eG uo TA Now, from Oct. 15 thru Dec. 31 only, get a heavy duty 3-jaw chuck, that 
XE uten EZ ; regularly sells for $37.95, FREE with your purchase of a complete 


UNIMAT changes in seconds from a ] ) 
^ precision lathe to vertical miller, drill UNIMAT, the bench machine shop every home mechanic or hobbyist 


á press, surface grinder, polisher. wants to own. 
A wonderful Christmas gift for the model builder, the gunsmith and for 


any hobbyist who wants to make his own small metal, plastic or wood 
rores m parts in a hurry. Famous self-powered UNIMAT, the precision lathe 
m EI only 17" long, is also a vertical miller, drill press, surface grinder and 
polisher. Handles all machining operations including threading and 
boring. Change from one operation to another in seconds. Buy your 
UNIMAT during this special promotion period from your nearest 
irda = participating dealer, and get this versatile chuck that also serves as 
i sede m a milling bed vise. Precision ground and balanced, reversible jaws, 
accurate to .003". | 
smith who is satisfied with nothing less than professional accuracy in Use this coupon to send your order with check for immediate ship- 
everything he creates. More than 100,000 UNIMATS in use all over ment. Order must be postmarked on or before Dec. 31, 1973. 
the world. p = — — —— ee ee ee ee ee MA AX ee ee ee A ; 


This offer good from Oct. 15 thru 50 n AMERICAN EDELSTAAL, INC./Dept.AL-3/Tenafly, N. J. 07670 
Dec. 31 only. See your participa- only [0050 i [] Rush complete catalog and list of participating Dealers 


UNIMAT is designed for the serious modelmaker, hobbyist and gun- 


ting dealer now. If he cannot sup- Here is my check (money order) for $199.50 for a complete UNIMAT in its 
ply use handy order form to mail own carrying case. | understand | am to receive as a FREE bonus a 3-jaw 


your order today. Prompt shipment. F.O.B. TENAFLY, N. J. Universal Lathe Chuck, that regularly sells for $37.95. | further understand 
À - that UNIMAT carries a six month guarantee against defective parts and 
workmanship. (This special bonus offer expires Dec. 31, 1973) 


[] Charge my purchases through: 

Am. Exp. [] Diners Club [| Bank Americard [] Master Charge QO 
Ny. Aot. A uie Expiration date .......... cse seinen 
Master charge Interbank (4 numbers over your name) .............. 


Signature ...... 
“ana Name 5c E 
— SURFACE VERTICAL Address. ......... n vU MER iur lvo wet ek RR RM SN EDAD p RM OR CO AULA m y AC A Gr e Det 
DRILL PRESS GRINDER MILLER E cach dic rc cn SiMe cocos Zip 


C Here i is $2 for UNIMAT 44-pg. Handbook, ' "Miniature Machining Techniques" 


Radio Shack's Realistic’ police-fire-weather radio 
gets 4 VHF channels at once. (Well, almost.) 


| Excitement You Can Carry 


Automatic Lighted 
scanning or P aA | Sam ! M M channel 
manual —0 4 WW d Dm OWN EM indicators 
channel | | TEN S 
selection 
Jacks for 
optional 
earphone & 
antenna 
colanie & Lockout Clips to Belt Fits in Pocket 
phe switches ji s 
squelch LS bypass | Only 114x234x5l5 | 
c unwanted 
Built-in \ channels 
speaker & d IREA: LIS TIC 
antenna y 


-1 Radio  Shaek.- 


and ALLIED RADIO STORES 302 


A TANDY CORPORATION COMPANY | 
4 P. 0. Box 1052, Fort Worth, Texas 76107 
1220-168. uni: ; 
| FREE '74 CATALOG | 
The Pocket-Scan is a new kind of radio called a “scanning monitor: | AT YOUR NEARBY STORE OR MAIL COUPON f 
It gets up to four channels from 148-174 MHz —the band with exciting 180 Pages... Full Color! Hi-Fi, Recorders, 
emergency messages & weather reports. It continuously scans the | Radios, CB, Kits, Antennas, Parts, More! | 
channels, once each second, searching for messages. It stops — i Name Apt. # I 
perfectly tuned— on each active channel until you've heard the i meee | 
message and reply. All electronic, all automatic — like having four i Street 
radios in one, each on a different "action frequency: You don't miss | City State ZIP FTIIT]! i 
a thing— you hear news you don't see in the paper. With batteries, Cie Dua en n= SID a GEM E 


crystal for each channel extra. At over 2000 stores in all 50 states. Retail price may vary at individual stores. 


for a new product, or a way to improve an old 
product, contact us — “the idea people". 

We will develop your idea, introduce it to industry, 
negotiate for a cash sale or royalty licensing! 

Send for our FREE “Inventor's Information Kit". 
It has a special "/nvention Record” form, an impor- 
tant brochure: "Inventions—T heir Development, Pro- 
| tection & Marketing", and a Directory: "500 Corpora- 
tions Seeking New Products". (it also tells you why 
we're known as "the idea people”) 


SEHE RAYMOND LEE ORGANIZATION id 
idea Ct] 230 Park Avenue, New York, N.Y. 10017 i 


j (212) 686-8500 


Yes, l'd like to find out how to take action on my 
i idea. Please send me your FREE“ Inventor's Kit" A-14 | 


Name lease Print — 
i Address 
City State Zip 


BOSTON CHICAGO GENEVA SAN FRANCISCO LOS ANGELFS DALLAS 
ee ee ee es a LL 


Seac OPERATOR 99°! 


^ * RADIO CONTROLLED from car transmitter or wall 
switch € SAFETY night and day year ‘round * SE- 
CURITY door locks tight when closed + CONVENIENCE 
in car control any weather * LIGHTING garage lights 
B automatically € VERSATILE fits all lifting type wood, 
metal or fiberglass doors sectional and l-piece * EASY 
HOME INSTALLATION in just 2-3 hours * SAVE up to 
50% direct factory purchase and PP or UPS home delivery 

| * GUARANTEED one year * FREE brochure 
HELPMATE Equipment Co., Box 51P$-25 Baroda, MI 49101 


FREE Jista? 
CATALOG OFFER | 


| 

| 

| 

| 

| iai 

| Send me your fully illustrated 
| color catalog of the complete 
| line of Kirsten pipes and | 
| 
| 
| 
| 
| 
| 
| 


accessories. 


MAME ———— — 


ADDHESS.-iu—ÉLL—e 


Lor dot MEME "UN 


PIPE CO., INC. 


P.O. Box 70526-PS-12 
Seattle, WA 98107 
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ALVA ALLEN INDUSTRIES, Dept.PS Clinton, Mo.64735 


WELDS—BRAZES-—SOLDERS— 
| CUTS—MOST METALS! Plugs in 
| ANY 110 volt socket. MAKE— 
REPAIR MOST ANYTHING for San 
=H Lif 


BURNOUT GUARANTEE—10 ar 
money back trial (if retndi. 
HEAVY DUTY Design. No experi- 
ence needed —FREE pa mo ck. MO) à 
cash, 
SEND ONLY $2.00 Dostage or send 89.99 plus $200 for postage. 
paring in U.S.A. COMPLETE EADY TO USE—Includes BIG k steel. 
zing, Solder, Carbon "touch" rods & ELECTROFLAME ARC TORCH! 
OFFER LIMITED— MIDWAY WELDER, Dept. EPS-12 Kearney, We. 68847. 


Ás you live and breathe! 


w SHIPS, CARS, BOATS. PLANES, MOTORCYCLES,... & a 
z IF IT'S MODEL S s z 
= IT'S 5 WE'VE GOT in 
7" SEND $1 REFUNDABLE WITH PURCHASE! FOR A 
a 
* NEW ILLUSTRATED CATALOG TO: Dept. PS- s 
[9] 


P. D. BOX 15083 PITTSBURGH, | PA. 15237 


E , PORTABLE STEAM CLEANER 


“Steam in 60 Seconds” 


S CLEAN engines, large or small 
— jown mowers—air filters 
3 year guarantee on coils 
& firebox. Uses liquid soap 
—weighs 120 Ibs. 
WEDCO MFG., INC., Dept. 5-2, 
Box D, Jackson, Wyoming 83001 


CANOE KITS "ES 


1 to 150 Ton Capacity 
45.55 Complete line of Punch Presses in 
tob hundreds of different style and mod- 
F| mor el combinations. Write for Free lit- 

"c erature on punch presses and ac- 


ee as — Feeds, Punch Units, 
tc. Meets OSHA specifications 


WOOD & CANVAS KITS *59 00 


MOLDED FIBERGLASS KITS 


FREE CATALOG (A Complete Canoe Kit} 


CHECK IT OUT! 
There are more opportunities, products and services offered in the “Classified 
Opportunity Mart,” immediately following this section. You may find just what 
you've been looking for. 


**The practical section on 
the car—how the engine 
functions, the transmission, 
power steering and brakes— 
is worth the price all by 


itself.?? publishers’ Weekly 


= HYDRAULIC JACK KERAM | 


Š 


| inoperative redis bone. BiG opportunity for ambitious 
| men. dates indi or SRNT Sa to 
| earn spare mme Ca in an Ing i ustry. WB 
ACT NOW! Get the facts id s 

Write for folder No. PS12 and free bonus offer 


J~ -Hydraulic Jack Repair Manual Co., Inc. 


2 P.O. BOX 3 «* STATEN ISLAND, M. Y. 10314 


da 


—— a 


And that's just 
the beginning! 
THE HOW AND 
WHY OF ME- 
CHANICAL 
MOVEMENTS 
takes you on a 
fascinating tour of 
the whole world of 
machines and me- 
chanics, emphasiz- 
ing the machines 
of today and to- *, 
morrow. Yes, whether it's your car's 
transmission, a sabre saw, or turbo jet 
engines, this book tells (and shows 
with nearly 300 illustrations!) exactly 
how it works. 

Send $8.95 for your copy of this 
brilliant picture-and-text adventure 
into the world of mechanics today! If 
you're not delighted with THE HOW 


Start Your Own Business 


PLAN Filing Saws 


b. Start a steady repeat CASH business 
A ^ in your basement or garage. Earn 


$3 to $6 an hour In your spare- 
time! Excellent profita in saw 
sharpening business! Auto- 
matic Foley Saw Filer, easy 
to operate, files combina- 
tlon saws, hand, band, 
and circular sawa. No CI- 
erlence needed. OC. 
lbert wrote ua: Since 
I got my Foley Filer 5 
roars ago, I have arer- 
4 saw each day 

since I sta 
Every &aw you aharpen 


writes Charlea H. Smith. 


FREE BOOK 


Shows How to Start 
' Fact ; tlie booklet tells you how to start a sparetime business 
immediately: how to get new business, how to advertise, Rush 
cou n now: "get * "Money Making Facta" and detalls 
on Pa ment Plan. No Salesman will call, 


AND WHY OF MECHANICAL FOLEY umor eo WR NE i 
MOVEMENTS, you may return it | | Send FREE BOOK Money —1 $ 
within 10 days for a full refund. . à í | - 


Address — —— —————aÓÓ a Yas 
m ---um um um uM M E m m E A A E m m wn JD 


Popular Science Books 
Dept. 123, P.0. Box 226, Manhasset, N.Y. 11030 


Statement of Ownersiiip, Management and Cir- 
culation (Act of August 12, 1970; Section 3685, 
Title 39, United States Code) 

1. Title of Publication: Popular Science 

2. Date of filing: October 1, 1973 

3. Frequency of Issue: Monthly : 

4. Location of known office of publication: 380 
Madison Avenue, New York, New York 10017 

5, Location of the headquarters or general 
business offices of the publishers: 380 Madison 
Avenue, New York, New York 10017 

. Names and addresses of Publisher, Editor 
and Managing Editor: Publisher, J. Michael Had- 
ley, 380 Madison Avenue, New York, N.Y. 10017; 
Editor, Hubert P. Luckett, 380 Madison Avenue, 
New York, N.Y. 10017; Managing Editor, Kendall 
W. Goodwyn, 380 Madison Avenue, New York, 
N.Y. 10017 

T. Owner: Times Mirror Magazines, Inc. 380 
Madison Avenue, New York, N.Y. 10017: The 
Times Mirror Company, Times Mirror Square, Los 
Angeles, California 90053 

8. Known bondholders, mortgagees, and other 
security holders owning or holding 1 percent or 
more of the total amount of bonds, mortgages or 
other securities: None. 

9. For optional completion by publishers mailing 
at the regular rates {Section 132.121, Postal 
Service Manual): 39 U.S.C. 3626 provides in 
pertinent part: "No person who would have been 
entitled to mail matter under former section 4359 
of this title shall mail such matter at the rates 
provided under this subsection unless he files an- 
nually with the Postal Service a written request 
for permission to mail matter at such rates." 

In accordance with the provisions of this stat- 
ute, I hereby request permission to mail the pub- 
lication named in Item 1 at the reduced postage 
rates presently authorized by 39 U.S.C. 3626. 
(Signed) J. Michael Hadley, Publisher. 

10. Relates to non-profit organizations and 
does not apply. 

11. Extent and nature of circulation: A. Total 
no. copies printed (net press run): Average no. 
copies each issue during preceding 12 months. 
1,943,326: Actual no. of copies of single issue 
published nearest to filing date, 1,987,531. B. 
Paid circulation: 1. Sales through dealers and 
carriers, street vendors and counter sales: Av- 
erage no. copies each issue during preceding 12 
months, 311.667; Actual no. of copies of single 
issue published nearest to filing date, 326,000. 
2. Mail subscriptions: Average no, copies each 
issue during preceding 12 months, 1,444,267: 
Actual no. of copies of single issue published 
nearest to filing date. 1.475.100, C. Total paid 
circulation: Average no. copies each issue during 
preceding 12 months, 1,755,934; Actual no. of 
copies of single issue published nearest to flin 
date, B01,100. D. Free distribution by mail 
carrier or other means: 1. Samples, complimentary 
and other free copies: Average no. copies each 
issue during prece ing 12 months, 23.825; Actual 
no. of copies of single issue published nearest 
to filing date, 27,900. 2, Copies distributed to 
news agents, but not sold: Average no. copies 
each issue during preceding 12 months, 157,417: 
Actual no. of copies of single issue published 
nearest to filing date, 143,000. E. Total distri- 
bution (Sum of C and D): Average no. copies 
each issue during preceding 12 months, 1,937,176: 
Actual no. of copies of single issue published 
nearest to filing date. 1,972.000. F. Office use, 
left-over, unaccounted, spoiled after printing: 
Average no. copies each issue during preceding 
12 months, 6,150; Actual no. of copies of single 
issue published nearest to filing iate, 15,531. 
G. Total (Sum of E & F—should equal net press 
run shown in A): Average no. copies each issue 
during preceding 12 months, 1.943,326: Actual 
no. of copies of single issue published nearest to 
filing date, 1,987,531. I certify that the state- 
ments made by me above are correct and com- 
plete. (Signed) J, Michael Hadley, Publisher. 


Consumer Electronics Catalog 


The world's Foremost consumer electronics 
catalog is yours for the asking! Over 25,000 
items . .. jampacked with illustrations and 
descriptions of the very latest in Hi-Fi, CB, 
Tape recorders, Radios, Television, Elec- 
tronic Parts, Technical Publications. 


Your Complete Electronics Buying Guide 


Electronics For Home, Business, Industry 
PLUS The Latest in 4-Channel Stereo! 
LAFAYETTE 1974 CATALOG 740 | 
Our 53rd Year Stores From Coast-to-Coast 


Lafayette Radio Electronics 
P.O. Box 10, Dept. 13123 


Syosset, L.I., N.Y. 11791 
Send For Your Free Lafayette Catalog Today! 


BUIL REFINISH E | i p” me the FREE 1974 Latayette Catalog 740 13123 j 
IS RESTORE «>< ! i 
-- anything of wood 5 "5 Eians... onm Gk RDS SERES SOS we P Se ee 
LET Constantine's picture-packed * : 
Catalog-Manual help you build new ARIES use n rrr ninm ntum manm cem mnn nts M Hecnen uds Bad sions i 
furniture — refinish, restore beat-up i 
cabinets, chests, tables, chairs, etc. Fi i 
See everything you need for easier, ti "MEC TETUR ancien E o NITE ! 


better woodworking. All materials plus 
plans, instructions. 60 glamorous 
woods in full color. Fabulous glue that 
needs no clamps. Period and modern 
furniture hardware, cane, lamp parts! 
Colonial clock kits. Upholstery. Etc! 
Most-needed products not in stores or 
by mail elsewhere. Unsurpassed values! 
Catalog-Manual QG ciant paces 


Mail od with 50¢ for Catalog 
plus Free "101 Project Ideas” | 


=- m — — Se 
= ee ŘE 


GET INTO THE STEAM OF THINGS - 


This steam engine kit is an ideal project for the coming 
winter. Pull that UNIMAT out of the closet and get some 
use out of it. This kit has all the parts you'll need including 
complete drawings and instructions. You can build it on 
your kitchen table. At only $4.95 it makes a good answer 
to that approaching question, "What do you want for Christ- 
mas?"'', 

Two good books on steam are: MODEL STATIONARY & \ 
MARINE STEAM ENGINES, $5.50. 5A A 


.] Books & Plans 

[Discover Veneer Magic--the most exciting f 
table-top hobby in America! Full details. 

CONSTANTINE 2053 Eastchester Rd, Bronx N.Y, 10461 ! 
[ ] Current issue money-saver Catalog 50€ g 
[] SAVE! Send $1 for 3-year Subscription 


MODEL BOILERS & BOILERMAKING, 
$6.00. 


FREE with any order from this ad, a 
copy of the CRAFTSMANSHIP CATA- 
LOG, usually sold for $1. 


eds! secor CALDWELL INDUSTRIES 
A B BOX 170 LULING, 
TEXAS 78648 


NO. ame menm mmm mmm m m E D E DEPO 
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Published annually 


i Address Loo mmm enm iii p si n enh 
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Unadorned 
power tools = << 

...they do SS 

the same job 


a a 


as tools costing up to 5 times as much. 


We skipped the chrome to save you 
money... but we did not skip anything | 
on performance. Actually, we skipped | 
more than just chrome, we cut out every 
costly frill that wasn't absolutely needed. 
Our tools are not exactly peepee 
flashy. We are the first to admit Bes 
it. But in articles covering test 
results on AMT tools, written 
by leading publications such as ERES 7 
Popular Science, our tools have PEE 
been praised over and over ™ 
again. In spite of their low prices, our 
tools are full scale and offer full perform- 
ance and precision. 
HERE'S HOW WE DO IT... 
don't claim our tools should sell for five 
times the price! Just that our tools do 
the same job . 
racy, ease and speed . . and will last at 
least as long. AMT tools cost less to make 
and are sold direct. 
quality power tools used by serious ama- 


| h.p. motor or larger, stand- 


First, we | 
. with the same accu- | 


They are bona fide | 


teurs and professionals alike and if sold | 


in retail stores would be much higher in | 


price. We use no magic, let's be specific: 
SIMPLICITY ... 
engineered to eliminate every frill and 
gimmick—to minimize material and pro- 
duction costs. Machined parts are used 


only where they're needed. Unadornedcast | 


iron and aluminum save you a fortune. 
DIRECT-FROM-FACTORY SAVINGS ... 
You save a bundle, yet, we offer a double 
guarantee backed by a 45-year-old com- 
pany with millions of satisfied customers 
... and hundreds of orders pour in daily. 
LARGE VOLUME... Our own foundry and 
large mass production facilities plus large 
buying power all work to keep costs down. 
STANDARD PARTS... Our designs use 
Manca hardware items wherever pos- 
o2 $ sible. By avoiding custom- 
p s made parts we pass on tre- 
«P mendous savings to you. 

If you are looking for power tools that 
perform like units costing many times our 
low prices, order today and you'll be one 


step closer to many hours of woodwork- | 


ing satisfaction. 


Bill Mardy, 


TTT ATT 


AMERICAN MACHINE & TOOL CO., Dept. PSD3, Royersford, Pa. 
Please send me the units checked. Payment in full enclosed $.. 1 111 11 or 
$3 deposit each item enclosed, balance C.O.D. ! must be fully satisfied or will return 
unit within 10 days for full refund. No questions asked. 


O 8" Power Saw at $19.95 
H Standard Rip Fence at $3. 
Long Cabinet Rip Fence fy "$4. 50 
O Ball Bearing S ingle at $5.00 
O Belt Sander at $19.9 
Disc Sander Alacant at $7.95 
Mitre Gauge for Sander at $1.95 
[] Drill Press at $39.95 


NAME 
ADDRESS 


e 


AMT tools are soundly | 


G.E. Motor [] $19.90 (with other item) [] $24.85 (purchased separately) 


p jT——————————— —— S 
MUM ES 


8" tilt arbor saw 
. crosscuts, rips, 


mitres, cuts compound 
angles, dadoes, coves, 
moldings. Completely 
assembled with ground 
cast iron table, safety & 
mitre = 


guard, splitter, 

gauge. Less blade, 

motor. Rip fence for P 

easier work alignment, $3.50 add' Il. Ball 
bearing model, $5.00 add'l. Takes !4 


ard blades, attachments. Wt 


«26 lbs., f.o.b. = igo 


FREE OFFER, cabinet 
base plans, ... With one 
piece of 34" plywood, con- 
vert your 
a floor model with a huge 
27" x.24" top. Takes cabi- 
^ net rip fence, $4. fence, We 50 siis 


| Two GUARANTEES 


10-DAY MONEY BACK GUARANTEE 
| Try any of these power tools and com- 
pare it with any similar machine at any 
price. If not satisfied, return it for 
prompt, no questions asked refund, We 
pay the return shipping charges. 


10-YR. FULL SERVICE GUARANTEE 

Any part or parts of these AMT power 
tools (except motor which carries a one 
year guarsntam which become inopera- 

| tive for any reason within ten years 
after purchase date will be repaired or 
replaced by the factory with no cost to 
the purchaser other than postage. 


AMERICAN MACHINE & TOOL CO. 
4th & Spring St., Royersford, Pa. 19468 


TTT nt TON | 


s Matos Sy 


b Brand new €@ electric motor 


? developing full 1 h.p. 17 Ibs. 

»- (Purchased separately, $24.85). 

With any AMT machine here. $19 ai 
ur u 


I =O 


BUY DIRECT 
*...USE THIS HANDY 
ORDER COUPON 
| ow 


ME 


19468 


[1 Jointer Planer at $29.95 

[] Ball Bearing Spindle at $10.00 
[] Wood Shaper Kit at $19.95 

[] Opt. Hold Down Assembly at $2.95 
[] 6" Swing 3' Lathe at $14.95 
[] A Swing, 4' Lathe at $29.95 

Face Plate $2.50 (either Lathe) 
m Turning Chisels $5.95 (either Lathe) 


k 


Disc sander aücessiy. $7.95 


| iron 


19.95 saw into | 


| and steel, 


| Precision. 32" 
unit has standard fea- 


| Head tilts and table stays 


| 32" circle. All cast iron and 


| WOOD SHAPER KIT 


| coves. moldings, tongue-and-groove joints, 


| | | | A precision unit. 
BELT SANDER It changes from 
horizontal to vertical in seconds. Heavy, 
Sartor inada 4" x 36" sanding belt. 
: À Uses |^ h.p. or lar- 
ger motor. V-pulley 
|, drive and multi-pur- 


pose drive spindle. 
add'l. Mitre gauge, $1.95 


$1995 
add'l. 15 lbs., f.o.b. factory 
3° WOOD LATHE ;;,°° =“ 


ion and speed as $40 units. "€ cast 
with tub- 
ular steel bed. 
Lever action 
tail stock, two- « 
speed pulley, fits any. motor. Set of 3 high 
speed turning chisels, $5.95 91 95 
add'l. 4" face plate, $2.50 wu 
add'l. 15 Ibs., f.o.b. factory 

.12" swing. 
Industrial 


34 WOOD LATHE 


size, does the same job as $75 units. 
Tubular steel bed rails, screw action tail 


sa — È EL LJ. in! A - 


stock, three- 

speed pulley. 

| à Use any mo- 

tor. high 

TEM mE $9995 
add'l. 30 Ibs., f.o.b. factory 

i JOINTER-PLANER Saar iran 


precision groune BHjUStapIe 
tables. For planing, a 

joints, bevels. Rabbets 
to 34" depth. Fence 3 
adjustable O^ to 50°. St rd 
Steel knives, dual guards. Use any yo tnt 


Precision ball bearing indus- 2085 


trial model, $10.00 add'l: Wt. 
19 Ibs., f.o.b. factory 


DRILL PRESS ge 


tures and many extras. 
Depth of throat up to 16". 


level. Drills to center of a 
steel. Takes standard motor. 
32 Ibs., f.o.b. factory. 


$3995 


Makes 
beads, 


etc. Accurate cuts at high 
speeds. Sealed greased- 
for-life ball bearings. Less 
wood. Takes !4 h.p. motor 
or larger, standard cutters. 


Optional hold $1995 


down in aéxembiy. $2.95 add'l. 
15 Ibs., f.o.b. factory 


If you're a Popular Science kind of man, here's your kind of book club. 


A special kind of man reads Popular Science. The kind of man who likes to do it 
himself, and do it right, whether the job is home improvement, car repair, elec- 
tronics, a workshop project... The kind of guy who's interested in what's new in 
science and technology. If you're that kind of man, there's one book club that 
was created just for you. The Popular Science Book Club. Great books on all your 
favorite subjects—at big discounts of from 30% to 65% off regular prices. 


IHE whi HF E | EP E 
ee ee 


"ELI. 


"asp RE od vid 


mS Bj $4335) E 
as your introduction to Popular Science Bo 


okClub 


HOW THE CLUB WORKS 


First, you select any four of these books for only $1. Then every four weeks, you'll 
receive a Club bulletin fully describing the coming selection and alternate books also 
available. If you want the current selection only, do nothing. It will be sent auto- 
matically. If you don't want the selection, or want alternate books, or no 
books, simply indicate your wishes on the card provided and return it 
by the date indicated. You may return any book within ten days, after 
examining it, and may cancel your membership any time after buying 
one regular selection. You need buy only one book per year 
to retain all membership privileges. 


MAIL ATTACHED CARD TODAY : e - 
or write to this address: p Ge DM E 


POPULAR SCIENCE BOOK CLUB 
44 Hillside Avenue, Manhasset, N.Y. 11030 
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y | e 
ı Compare our prices on 


NATURAL-ORGANIC 


VITAMINS : 


All prices POSTPAID! Satisfaction guaranteed or money back. 


100 mg. Rose Hips 10095 Natural VITAMIN C TABLETS 
af [] 1,000 for 3.95 


250 mg. Rose Hips 100% Natural VITAMIN C TABLETS 
[] 500 for 3.50 | | 


500 mg. Rose Hips 100% FYEELERI VITAMIN C TABLETS 
3 [] 1,000 for 9. 25- 


Mataral VITAMIN E—100 INT. UNIT CAPSULES 
[] 1,000 for 8.95 


Natural VITAMIN E—200 INT. UNIT CAPSULES 
[] 1,000 for 16.50 


Natural VITAMIN E—400 INT. UNIT CAPSULES 
[] 1,000 for 29.75 


Natural VITAMIN E—600 INT. UNIT CAPSULES 
[3 1,000 for 43.50 


Natural VITAMIN A TABLETS 10,000 USP Units each 
: j [C] 1,000 for 3.95 


pplements \ 


[] 500 for 2.20 


O 


[] 


[] 500 for 4.85 
[] 100 for 1.95 [] 500 for 8.75 


[] 100 for 3.45 [] 500 for 15.95 


[] 100 for 4.89 C] 500 for 23.50 


[] 500 for 2.30 


IODINE RATION—Natural KELP TABLETS 
[] 500 for 1.20 


Cold Pressed WHEAT GERM OIL CAPSULES 3 minim. 
[] 1,000for 3.95 


715 grain Desiccated LIVER TABLETS low heat dried 
: [] 1,000 for 4.50 


Red ‘‘Wonder’’ VITAMIN B-12 25 MCG TABLETS 
; [] 500 for 2.50 


Natural VITAMIN A and D Tablets 5,000 units A; 400 D 
[] 1,000 for 3.50 


Natural BONE MEAL TABLETS-— Regular 71⁄ grain 
i [; 1,000 for 2.95 


Natural Soy LECITHIN Tablets. Compare this low price 
„6! [] 1,000 for 4.25 


Super LECITHIN Capsules Giant 19 grams, 1200 mg. each. 
[O 300 for 3.95 


Highest Potency Food YEAST TABLETS. One tablet a day 
4 [] 1,000 for 4.95 


DOLOMITE Kaniati— Pien in Calcium, Magnesium 
g. [ 1,000 for 2.50 


GARLIC and Parsley TABLETS. Order now and SAVE 
5 [] 1,000 for 3.95 


[m 


[] 500 for 2.20 


[] 500 for 2.35 


1,000 for 4.35 


O 500 for 1.95 


[] 500 for 1.90 


C] 500 for 2.50 


[] 100 for 1.49 


[] 500 for 2.75 


[] 500 for 2.35 


l— 


These sale prices good for limited time. Mail your order to: 


NUTRITION HEADQUARTERS 
104 W. Jackson - Dept. N 578 
Carbondale, Illinois 62901 


! MAIL THIS AD, 


: Just check items desired and mail 
B entire ad with remittance. 


L. 
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"ca with special $1.00 gift offer to 
Popular Science Readers 


8 10-DAY FREE TRIAL 
Lifetime Guarantee 
BUY FACTORY 93 
` | DIRECT 
; AND SAVE 

FITS ORDINARY 110V OUTLET « & WELDING HEATS 
Weld, braze, solder or cut most anything made of 
metal. No experience necessary, Follow simple instructions 
to make repairs on cars, trailers, farm and lawn equip- 
ment, hicycles, appliances, etc. Make campers, boats, fur- 
niture, hundreds of valuable items. NOTHING ELSE TO 
BUY! Comes complete with full face shield, pack of 
weldin: and brazing rods, heavy duty power cables, special 
electric torch attachment, ground clamp. flux, easy-to- 
follow illustrated instructions, rod holder, ete. Uses 
standard l/g" rods to weld iron, steel, brass, bronze, alu- 
minum, other metals. New improved HEAVY DUTY rcir- 
cuit gives more welding power. Gives 4 times the heat 
needed to melt toughest iron. Plugs into ordinary 110v 
outlet. 4j eee HE ATS for professional quality 
welding gs "tough" to "''lizht-weight'' metals. 10 day 
MONEY ck "GUARANTEE, Lifetime parts and 
service EUER An excellent gift for any occasion 
FREE! Mention you saw this ad in Popular Science 
| and receive a $7.00 gift pack of welding rods free. 

| For same-dav C.0.D. shipment just call (713) 082- 5681 
or send only 32.00 and pay postman $16.95 plus small 
C.0.D. when delivered, or charge the Wel-Dex to your 
HMankAmericari] of Master Charge card or for postpaid 
shipment send 13.575 check or M. O. to WEL-DEX MFG 
co.. Dent W202, Box dorm, Houston, Tex. TTINA 


End constant BARK, BARK, BARK! 


o time wasted in training— 
po Bark-Trainer and forget 
it! Works instantly and auto- 
matically while you sleep or go 
about your duties. Requires 
no attention, produces long- 
; lasting results. Just let dog 
wear Bark-Trainer collar a few 
days until the problem is cor- 
rected then take it off. It's 
that simple! Tiny electronic 
circuit converts vibrations of 
dog's bark to harmless but ef- 
fective shock. He associates hig 
excessive barking with the 
startling effect it produces, 
Absolutely safe. Most effective 
mahad ever developed. 10 day 


TE E. Must end the problem or 


any size dog. Order by mailor . 
call us for immediate C.O.D. 
shipment. We will deduct cost of phone call from cost of 
tralner ^ requested. Just dial 1-713—682-2728 ie 
day or night. To order by mail send check or 

£29. 75 phis $2.00 shipping ($31.95 total) to "ELCO IND. 

Dept. H 1] , Box 10880, Houston, Tex. 


New Heathkit 
Weather 
Station 


pe cial prm sf 


Kit ID-1290, 9 Ibs. 3 c " less cables 


Monitors wind direction & speed, indoor & 
outdoor temperature, barometric pressure. 
Solid-state electronic circuitry. 8 lighted 
wind direction pointers give 16 point reso- 
lution. 0-30 & 0-90 mph switch-selected 
wind speed ranges. Shows temperatures 
of —40?F to +120°F. Special barometer 
has 2V» times more pointer motion; shows 
as little as .02 in. of change. Simulated 
walnut frame with black & gold meters sits 
on desk or hangs on wall vertically or hori- 
zontally. Easy to build kit includes weather 
book. 50’ cable, 5.95*: 100' cable, 9.95*; 
150' cable, 14.95*. 


[ HEATH COMPANY, Dept, 16-12 Schlumberger 


Benton Harbor, Michigan 49022 
i O Rush my FREE Heathkit Catalog. 
| O Enclosed is $ plus shipping. 
| Please send model(s) 
Name 
| 
| 
i 
l 


Address 


 ——— 0| €— 
* Mail order prices F.0.B. factory GX-287 ! 


————— ee RUE SEP UNE 


md 


d 


return for refund. Works on . 


A-1 CHRISTMAS GIFTS 


COLORFUL Gift Catalog Free plus 
Bonus Offer, Mariners Trading Post, 
PS, 275 Summit Street, Norwood. 
New Jersey 07648. 


KITES! C"valitv Action Erte Crs 
chure 10c. Hutchinson, PS12. 83 Tre- 
mont. Barre, Vermont 05641. 


2 AUTO SUPPLIES & 
EQUIPMENT 


| SELF POWERED 
IAT YOUR DEALER, OR 
SEND CHECK OR M.O. 


BURNWORTH TESTER C0. 


815 Pomona Ave., EL CERRITO, CALIF. 94530 


CONVERT Automobile to Battery 


Power. Illustrated Instructions. $3.00. 
Guaranteed. Nucraft. A0 WATth, 
Denver. Colorado 80211 


VALVE re- -seating tools. 
brings info. Kwik-Sent. P. i 
1511, Redding. California 96001. 


110v 3000W CONVERTER for Au- 
tomobiles. Operate Power Tools, Etc. 
from Car. Plans 52.00, Kit 58.95. 
Gigo Ind. Box 687, Springfield, Vir- 
ginia 22150. 


CAPACITIVE DISCHARGE IGNI- 
TIONS. DISCOUNTED. Rodgers, Son 
|PSi, Box 3583, Anaheim, California 
02803. 


— eee ES. 


—— -i:s 


SENSATIONAL WINCH OR HOIST 
12 Volt; size—loaf of 
bread. Lifts '^ ton, 

. pulls to 2 ton up 25% 
grade. $99.95 and up. 


Reversible, self-locking.] 


Complete with cable, hook, switch and 
wiring. Catalo 
UPERWINCH, INC., DEPT. PS 


Danielson, Conn. 06239 / 203/774-1456 


ES SS eG. 


er. $2.00. One Wire Hook-up. Liv- 
ingstone, St. Marys. Ontario. 


HYDRAULIC Jack repair kits, parts 
and supplies. Catalog 50c ‘in coin). 
Hydraulic Jack Packing & Tool Co., 
Inc., General P. O. Box 3, Staten Is- 
land, New York 10314. 


as eee 


THIS 
PECIALLY FÜR 
TORING PUBIIC, 


ATOR: 
ayntenm,. 
leaking. 


thermostat. 


anti-freeze. rusting 


TEM sparkling clean. 
Satisfaction Guaranteed, 
Send &2.00 to 


RADIATOR CARE 
Box 547, Whittier, Calif. 50602 


LEABEISIUIPYEY PY ep pa ra e id ERE 


ALTERNATOR / Generator. Re- 


builder's Course: includes Tooling 
& Test Equipment; Write: Hede- 
lund Engineering, P.O. Box 2137. 
Sepulveda, Calif. 91343. 


SIMPLE Instructions - Turn Auto 
Generator into 12Vdc to 115Vac con- 
verter - $4.00 - Build: tool speed con- 
trol - Light D Dimmer - Phase Adder - 
drill reversing switch - $1.50 each. 
DanRan, Box D, Reno, Nevada 89506. 


WHEEL BALANCERS 


5 Models—Bubble & Suspension 


$14.95to$29.95 F i 


For Wheels with center holes 
up to 8'' in dia. Also Saath. 
all V.W.'s, Renault, Peugeot. 
Citroen rs small trucks. 

Send for detalled information 
and illustrations, 206/243-0330. 


JACOBSEN MANUFACTURING 


P. O. Box 6143P$ 15025 Pacific Hwy. So 


Seattic, Washington 88168 


BUILD Your Own Alternator Adapt- 


WAS WRITTEN SS 
THE MO 


NOW, You 
ean know all about the HADI- 
aiam 


and the RECOVERY 
SYSTEM. SAVE MONEY while 
keeping your CODES SYS- 
alwnvs, 


CLASSIFIED ADS $2.05 per word, per insertion, pay- 
able in advance. Minimum 10 words. First word in cap- 
ital letters, rest of ad upper & lower case. Additional cap 
words, 70€ per word extra. All cap headline or white 
space, $11.40 per line. CLASSIFIED-DISPLAY ADS 
$165 per inch, per month. Complete details on request. 


CLOSING DATE for the 


February issue (on sale 


January 29) is December 10. Send classified orders to 


M. C. Ansbro, Classified Adv. 


Mgr., Popular Science, 


380 Madison Ave., New York, N. Y. 10017. Advertisers 
using a P.O. Box number must furnish complete name and 


street address for our records. 


RING- vee Job while driving. Pach 20 
lished 1951. Results PURI eme 
TS Grantham 5. Pennsylvania 


L——— n 


‘ALTERNATOR, Generator, Starter 
rebuilding parts below wholesale. For 
catalog Wo $1.00 to: G. C. Alterna- 
tor, P. O. Box 1134, Reseda, Califor- 
nia 91335. 


STOP AUTO THEFT. Electronic De- 
activator installed in minutes provides 
maximum security, Protects against 


kevs. jumping. ‘hot wiring’. $6.95 
PSAL Alex Moore, Box 2151 
PSA Nipawin, Saskatchewan, SOE 


STOP Auto Theft. Electronic Auto 
Guard Protector for Automobiles, Only 
5$6.95—Guaranteed! King Products. 
Route +2 Box 198, Central Citv, 
Kentucky 12330. 


3 AUTO TRAILERS & 
CAMPERS 


CAMPER "auxiliary battery eom lete 
parts kits, Detail do it yourself in- 
structions, Other RV electrical an- 
swers books. Details: GILENGCO, Box 
94. Ridgecrest, California 93555. 


CABOVER Campers & pick-up cov- 
ers for compact & standard trucks. 
16 é 20 Trailers. Build and save. 
Large scale plans and full-size pat- 
terns with written & pictorial instruc- 
tions. Complete accessory and alumi- 
num cov g kits. Free literature. 
Glen L.. 0152PS Rosecrans, HRellflow- 
er, California 90706. 


Tee. 


DETROIT APPROVED—PICKUP TANKS | 


aux, " pi 


discounts pay for tanks. 
i PICKUP EQUIPMENT COMPANY, INC. 


d Waco, Texas 76710 

b Call Toll Free 800-433-2386 
IgE NM NM NM NM B NM BN B BN B | 
4 


MOTORCYCLES, 
BICYCLES & SUPPLIES 


BICYCLE PARTS CATALOG. Gold 
mine for hard to get foreign and do- 
mestic parts, tools and accessories. 
Send $2.00 for this big 815x11 inch 
160 ge catalog. Refundable if not 
completely satisfied. Wheel Goods. 
Dept. K, 2737 Hennepin, Minneapolis. 
Minnesota 55408. 


MAKE Your Bicycle Electric, Plans - 
$2.94. Klellan. 130 Drake, South San 
Francisco, Calif. 4 94080. 


ELECTRIC Bicycle. Ride all day for 
nickel. Complete plans $2.00. Electro, 
cre 27203, Indianapolis, Indiana 
4 


E 
P. O. Box 7634 Dept. P5-12 i 
a 
m 


Econo-Tank(R) ij 


i Original equip. type poly. now avail. fi 


Easy to Build PLANS 
AND INSTRUCTIONS for 


GO KART 

MINI BIKE - 

THREE WHEELER . 

THREE WHEELER 
A.T.V. 

MINI CAR 

PEDAL BOAT .. 

12^ SAIL BOAT . 

SAIL BOARD 

PONTOON BOAT 

#’-H ¥DROPLANE 

2 People MINI JEEP . 

SNOWMOBILE 
SLEIGH 


MINI VEHICLES PLANS 
Chazy, N.Y. 12921 


s 


ELECTRIC Drive for Bicycles. Avail- 


able materials, simple tools. Scale 
drawings and instructions. $44.00. 
Scientific Devices, 138 S. W. 25th 
Terrace, Ft. Lauderdale, Florida 
33312. 

ILLUSTRATED Catalog 25c. Parts 


and Accessories. Custom or Stock. 
For Most Makes and Models. Motor- 
2Sycle Supply. Box 1595S, Fairbury. Il- 
linois 61739. 


GO-EART - MINI- BIKE Plans. Easy 
to Follow. SAVE MONEY. Build Your 
Own. Go-Kart plan $2.00. Mini-Bike 
plan $2.00. Both plans $3.00. GUAR- 
ANTEED. RWM Sales, P. O. Box 660- 
A2, Belleville. Illinois 62222. 


4A SNOWMOBILES 


KID'S SNOWMOBILE $75: Plans 
$5.95. Information 35c (refundable). 
Albar Sales, S-12, Box 386, Yarmouth. 
Maine 04096. 


5 AVIATION 

SMALL Turbines, High By-Pass. 
Surplus $875. 100 S HP Turbines 14 
GPH $675, Specs $1.00. R.V. Finch. 
20 Rainbow Road, San Rafael, Cali- 
fornia 94903, 


HOT AIR BALLOON, 40’ diameter. 
2502 capacity, kit $199, plans 
$19, send $3 for brochure to: sS 
Sportcraft, Box 1184-D, Topanga, 
California 90290. 


ALL About Ballooning. Handbook 
#3.00. Aerostat, Box 141. Long Sault. 
Ontario, Canada. KOC 1PO, 


———— —— RÓÜ 


BUILD - One-Man Jet Helico ter 


——— ee ee 


J AIRBOAT Tomer, Engines, Hubs, 
Mounts. Supplies. Corvair, V-W Con- 
versions, Removable Airdrives, Cata- 
log $1.00. Banks - Maxwell, Box 
33016. Ft. Worth, Texas 76105. 


HANG GLIDER, Self-Soar, Skysurf: 
Free Rn EE Service to Stu- 


SELF- SOAR Association, 
Santa Monica, California 90406. 


GRUMMAN FIGHTERS. Etchings by 
Aircraft Artist. $1.00. Batchelor, 72N 
Doan, Painesville, Ohio 44077. 


22252282 


HANG GLIDERS, Proven rogallo de- 
sign. Plans—$5,.00. Kits, Ar 
Complete Kites. Compare mia uality and 
price before you buy. Free-Flight Hi 
tems, 10730 Whiteosk, Granada la, 
California 91344. 


HELICOPTER kits. VW powered, In- 
flight photos and information 50e. 
Drawings $5. Weilage Helicopters. Box 

Pees Redwood City. California 

4064 


5A HOVERCRAFT 


HOVERLOG '73 - Most Complete 
Hovercraft Catalog Available, JLO En- 
gines, Multi-Wing Fans, Plans, Kits. 
"Hoverbugs". Complete Catalog $2.00. 
Venture, Dept. 117. Box 5273, Akron, 
Ohio 44313. 


POWER This Hovercraft with lawn- 
mower, kart, snowmobile engines to 
15 hp. Plans, Instructions $6.00. 15 
hp airboat plans $5.00. Palmer Aero- 
systems, P. O. Box 1891, Coral Gables, 
Florida 33134. 


HOVERCRAFT plans all sizes, 
types, tested designs. Photos, infor- 
mation $1.00, Universal Hovercraft. 
2611 182nd Place, Redondo Beach, 
California 90278. 


6 ASTRONAUTICS 


REAL ROCKETS—YOU BUILD 'EM 
AND YOU FLY "EM! Single and Multi- 
stage, scale and original designs. even 
ready-to-fly. Launch birds to 2.500 
feet again and again—with gentle 
parachute recovery. Safe. inexpensive 
solid-propellant engines, transmitters. 
featherweight cameras. Start your 
own model rocket collection with a 
big new, color catalog of over 80 
rockets from 49c up. Send 25c for 
catalogs to ESTES INDUSTRIES, Dept. 
3R, Penrose, Colorado 81240. 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


300 BOAT Plans. Patterns. Some 
Kits. Catalogs: Powerboat, 150 pages 
$1.50: Sailboat. 70 pages TSC. A- 
rinecraft. Box 161-P, Brighton, Mas- 
sachusetts. 02135. 


FIBERGLASSING? Complete In- 
structions! — "Craftsmans Fiberglass 
Manual" Only $2.00 Postpaid! Edrvn 
Corporation, Box  53'7-SF, Cocoa 
Beach, Florida 32931. 


PLANS! Plans! Plans! Canoes: Kay- 
aks. Huge selection. Lowest prices. 
Write: Riversports. Box 1393, Eugene. 
Oregon OT: 101. 


FIBERGLASS > KAYAKS 
downriver kits from $125. 
chure. Baldwin Boat Company, 
P. Orrington, Maine 04474, — 


FIBERGLASS  Canoekit 
25c. Fiberglass Material, Resin and 
Supplies Catalogue 50c. Spearcraft. 
311220. PS, Mount Juliet, Tennessee 
T 


BOAT Plans. Full- Size Patterns. 
Frame Eits with step by step writ- 
ten and pictorial instructions especial- 
ly for amateurs. Easy to build. Send 
$1.00 for Huge 100 Page illustrated 
catalog. Over 125 modern designs 
from 8' to 49°": Includes Sail, Jets. 
Inboards, Outboards, Cruisers, House- 
boats, Hot Boats. Catamarans, Hy- 
dros. Also available — "Boat Build- 
ing With Plywood" Hard cover — 


: Slalom. 
Free Ero- 
Dept. 


Literature 


219 pages $7.50. Glen L.. 9152 SP 
sone Bellflower, California 


BOAT KITS—PLANS AND PAT- 
TERNS — FRAME KITS, World's 
largest catalog. Over 300 top designs 
from 7-77' in plywood, ferro cement 
and fiberglass. Sailboats include: 
Windmill, Snipe, Motor Sailers, Tri- 
marans, Catamarans. Powerboats in- 
clude: Cruisers, Houseboats, Deep 
V's, Fishn' ski, Runabouts, Hydro- 
planes, Canoes, Kayaks, inboards, out- 
boards. Send $1.00 for large catalog 


or $2 00 for catalog plus ‘Boat 
Builders Guide™. Clark Craft, 16-5 
Anna Lane, Tonawanda, New York 
14150. 


FIBERGLASS BUILDERS MATERI- 
ALS. Lowest factory prices in cloth, 
matt, roving, resin, epoxy., foam, 
nails, fittings. Send $1.00 for litera- 
ture (refundable; or $2.00 for litera- 
ture plus booklet on Moldmaking and 

"How to Fiberglass". Clark Craft, 16- 
S. agua Lane, Tonawanda, New York 
14 
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vard, Venice, Florida 33595. 

CANOE KITS — Wood Canvas, 
Molded Fiberglass — Free Catalog. 
Trailcraft, Inc., Box 6062, Concordia. 
Kansas 66901. 


MARINE Engines, conversions, 
parts, equipment. Catalog Free' 
Stokes Maries Industries, Coldwa- 
ter, Michigan 49036. 

FIBERGLASS, Resin, Foam, 
bronze screws. Prepaid, 

plans Catalog 25c. Stiles, 11-S Man- 
tua Hts., New Jersey 08051. 


pum 


~ BOAT Kits. Molded Fiberglass, Save 
money — assemble yourself, Factory 
molded sections bond into one-piece 
craft. 20 models—14' to 32’ Cruisers. 
Runabouts, Sailboats. Accessories, mo- 
tors, trailers. Easy terms. Free cata- 
log. Luger, Dept. AC-73, 3800 West 
“Ty Tad 13, Burnsville, Minnesota 


KAYAKS, Canoes, Plans, Kits, Fin- 
ished Craft, Books. Free Details, Out- 
door Sports, Box 1213PS, Tuscaloosa., 
Alabama 35401. 


NEW 1973 Outboards . . . Top 
Brands 6 H.F. $2858 .. 
40 $565... 50 5728. 
$958 . . , 85 Electric $1,098 


All Sizes . . . Scott-McCulloch Parts 
. . . Handilin ck 50c . » « Electra Marine, 
610 Merric Road, Lynbrook, New 
York 11563 


KAYAK KITS - Molded Fiberglas - 
Wood, Canvas. Parts precut, Com- 
te kits $39.95 up. Free Literature. 
Kay Dept. PS1, Box 207. 

W. Lynn, Masspchusette 01905. 


9 ELECTRICAL 
SUPPLIES & EQUIPMENT 
REPAIR Motors! Generators! Bat- 

teries! Details! Modern, Box 7266, 

| Kansas City, TL 64113. 


tur 


Dept. s, Box 16046, eit. Mo. 64112 


ELECTROPLATING EQUIP. 


Portable Platers, Supplies & “Know-How. 
aes IS - -to-install PVC Dos Rectifier 


izes. Schematic parts 
formulas, operating instructions for 
site al! plating. Guar. to — 25'L..T5*.. Some 
units for sale. 
Send for FREE detalis. 


PLATERS SERVICE CO. 


|1511-Y1 Esperanza Los Angeles 90023 


17 


DO-IT-YOURSELF . 


WIND Turbine electric power 110v. 

500.00. Illustrated instructions. 

5.00. Guaranteed, Homecraft. 2350 
Wa47Tth, Denver, Colorado 80211. 


Complete dr 
including | 


5 85 postage 
i2 aid 
THE MACROCOMA co. Dept. | PSD-12 


WASHINGTON CROSSING, PENNA. 18977 
CONSERVE HEATING FUEL $555 
YOU Can Convert Your Thermostat 

into a day night unit. Inexpensive 

pus Send $1.25 for instructions. 
Box 1413, Merchantville, New 
Jersey 08109. 


LOCKSMITHING Supplies — Whole- 
sale Buyers Guide $1.00. Despubs, Box 
22005R, Phoenix, Arizona 85028. 


ELECTRONIC Fire Alarm plugs in! 
ENS protection safeguards life 
nal] rty, Portable wherever 
need nsor alerts everyone. Pav- 
lick Associates, Box 90509-A, Mil- 
waukee, Wisconsin 53202. 


1400 CATALOGS Listed and De- 
bed. Sources for EVERYTHING Im- 
aginable. $2.00. MASTERLOG, Box 
24413-D, Oakland, California 4623. 


CONVERT mower engines into air 
prr ert Write: Showalter, Hox 
40 a. Kansas 67410. ; 
urglar, Fire Alarm Catalog. 
“bed 57th Avenue, Miami, 


Silmar EL i3. 
PE. 331 


160 | POPULAR SCIENCE 


BURGLAR-Fire 
and ger mu 


tecto Sales, 
Run. Michigan 48415. 


Alarm Supplies 
Free Catalog. - 
Box 357, Birch 


= 


DO it Yourself Non-glare Glass. 
For Information send $5.00 to: HDM. 
LE Yale Drive, Clearwater, Florida 
3515. 


a am 


METAL PARTS KITS AT 


FACTORY DISCOUNT PRICES 
e !0-in. TILT/ARBOR SAW 
e 6-in. BELT SANDER 
e SPINDLE SHAPER 

9.in. TILT/TABLE SAW 
e 18-in. BANDSAW @ 12-in. BANDSAW 
e COMB. DRILL PRESS. LATHE 


SAVE [PLANS with $i o 
$50 [FULL-SIZE y plan 
OR Mone [PATTERNS dm Deductible 


Kits from $19.99 to $59.99 
Featured in Popular Science, : 
Mechanix Illustrated. Sold for 27 years. 
Thousands in use. Satisfaction guaranteed. 
Catnion inotwaed: Ut. d Toe nee MAD. 
atalog include r, sen € for Catalog 
GILLIOM MFG. 
Dept; PST-12,5t. Charles, Mo. 63301 


Greatest Advance in 
Soldering Since Electricity. 


CORDLESS 
INDUSTRIAL 
SOLDERING IRON. 


Ideal 
Christmas 
Gift. 


e Completely 
Portable. 

e Heats in 5 sec. 

e Recharges 
automatically - 
on its own stand. 

e Solders up to 
150 joints per charge. 

e New working freedom sevuliare] 

—SHOP——LAB—IN THE FIELD ...] 

=7500 Kit includes cordless soldering] 


iron, fine tip, automatic 110VAC re-| 
charging stand and instruction book- 


let... $19.95 post paid. No, C.O.D.s 
ACCESSORIES 
+7585 Automobile charter fer 
cordless iron Mr .$4.95 
zT7545 Fine replacethent tip $2.50 
+7535 General Purpose tip $2.50 


=7546 Heavy Duty, high temp. 
Tip $2.50 


ALARM COMPONENT DIST., Dept. PS 
33 New Haven Ave., Milford, Conn. 06460 


FIRE & BURGLAR ALARMS 
1974 Handbook & Catalog 


Save 
Hundreds 
of 
Dollars 


l'rofessional equipment 
manufacturers. ‘New Land 


from famous 
expanded to include laser photo-elect 


ic systema, alera, ectronic rena. 
perimeter controla A. radio actuated 
systems that install In less than 2 hours. 
73%. This handbook ia a 
homeowner and burlness- 
A — or M.O, #1 rë- 


ALARM COMPONENT DISTRIBUTORS 


33 Mew Ave. DH P.S. 


Miltord. Conn. 


DRAIN * IRRIGATE 
CIRCULATE * SPRAY 


[Heavy-duty rustproof ball- 
[bearingpump.Stainless 


shaft.1 HP 1200GPH 60' hig ne n 


jor 3000 GPH 25'well, 5200GPH max.144" in, 
Ll" out. Belt or direct drive.Use 44 HP or larger. 
Money back guarantee» P'pd cash with order $14,985 


LABAWCO Box 35,BelleMead,N.J. 08502 


molor for small boats ärt 
L BASS BOAT Send $7 foe 
complete INFO PACKET cv 
plait 1 refundable EL FE TRI 
NEG PLANT uhüown) Piana tE pod 
B. UR- © Co. 34161-B Coast Hwy 
Dept - Dana Point, Calif. 92629 


"HOW TO DRILL YOUR 
OWN WATER WELL" 


$ 1 ,O Obs 


2ESESETAEEE 
SGUARANMTISEM 


DEEPROCK CO. 
OPELIKA, AL A.36801 


11A CONSTRUCTION 
PLANS, BLUEPRINTS 


~L 
| BENCH ^ 
FOR THREE 


. for upprox imately Sai 


Build this beautifully designed bench 
with little effort and minimum cost with 
our easy to follow instructions. | 

send $1.00 for complete plans, plus 25c 
handling & Postage. Do not send cash. All 
replies Air Mailed. Same day service. 


CREATIVE PLAN SERVICE 


P. O, BOX 116 DEPT. PS 1 
MORROW, GEORGIA 30260 


12 HOME CRAFTSMAN 


WOOD LATHE 36" Build Your Own 
Kit $24.00. Free Literature. Wood- 
crafter, 5221 Huntclub Road. Racine. 
Wisconsin 53402. 


T —— 


SMALL Parts cabinet from wood 
scrap. Drawings. instructions $1.00. 
Huff. 1716 E on Circle. Oxnard. 
California a 93030. 


^ BRASS Hardware - Pulls. Knobs, 
Latches, Hinges, etc. Lamp Parts to 
Make, Repair, Convert Lamps. Catalog 
T5c. Paxton, Dept. B28. Upper Falls, 
Maryland 21156. 


WOOD — Domestic and Imported 
Hardwoods, 3500 Hama) Clock, musi- 
cal instrument kits. Tools , 
prices. -to-find hardware. 
pare catalog, 50c. Craftsman, Dep 
At 2729 Mary, Chicago, rilinois 


CLOCK Movements, Kits. Catalog 
25c. Newport, Box 6848J. Burbank. 
California | 91510. mind. 


1400 CATALOGS Listed and De- 
scribed, Sources for EVERYTHING Im- 
aginable. $2.00. MASTERLOG, Box 
24413- E, Oakland, California 94623. 


"CABINETMAKING Made Easy" — 
“Making Formica Brand Laminate 
Counter Tops". Two excellent guides 
let you build kitchen cabinets and 
"tops" like professionals. Extraordi- 
nary guides bring master craftsmen's 
Anton. Withee jo onerum RUM 

aps, - ven 
North, Hopkins, Minnesota 55343. 


FREE: New  handicrafts catalog. 
Supreme Handicrafts, Box 395-PS, 
Sioux Falls, South Dakota 57101. 


WALNUT Bowls, Legs, Round Pic- 
ture Frames, Gun- Stocks, Lumber, 
Moulding. Midland Walnut, Box 262. 
Savannah, Missouri 64483. 


ORNAMENTAL IRON WORK. Beau- 
tiful scrolls with inexpensive profes- 
sional bender. Modular segments. De 
tails free. Fuchslin, Box 472, Wood- 
land. California 9 ICA 


FOUNDRYETTE 2400 F. ll to 50 
lbs. capacity, Circular 25c. Kansas 
City Special ies, Box 193, Middleton, 
Wisconsin 53562 


KWICK POWER FOR TOOLS 


will 


"CABINETS For The Home" — 
Build your own cabinets and counter 
tops with this guide from a profes- 
in the field. Write: Tucker. 


1717  Hollandale Road, Richmond, 

Virginia 23229. i 

13 TOOLS & 
MACHINERY 


110 volla D.C. 3000 waits 
h from any 


quick charge batteries. 
not harm alternator. 
$14.95 postpaid. check or 
ing Ehte: order. $16. 95 with Voltage Indicat. 
P Ball d it yourself plans for the above 


UTO QUICK 
6709 114th Avenue North 
Champlin, Minn. 55316 


w ru. 


unit, 


^ SCREWS. Bolts, Nuts. Assortments, 


Cotter Pins. List 35c. Nutty Company, 
06439. ^ F- Fairfield. Connecticut 


"ATTACHALL" the Steel Motor Ar- 
bor holds 33 different turning- type 
tools to fractional HP Motor :1/." 
shaft:, Changes tools in seconds, Now 
greatly improved with Steel Hand 
Chuck, Send £3.50 postpaid, Money 
Back Guarantee. Buy Attachall, we'll 
sell cheapest motor USA, Shopaider 
Tool Company, 233512 East 77 Street. 
New York 10021. 


ASSEMBLE in One Hour. Ball Bear- 
ing 4" Metal Cutting Lathe Kit $32.40. 
Design Machine, 15048 Proctor, In- 
dustry, California 91746. 


MICRO Lathe including 5 piece col- 
let set 314," 3 jaw chuck and 6 speed 
pulley set. 2 Year warranty $79.60 
postpaid. Taig Tools, 15048 Proctor, 
Industry, California 91746, 


END Mills. Lathe milling attach- 
ments. Information. Milling, Box 73. 
Cedar Rapids, lowa 52408. 


SMALL Foundry Furnace, Supplies, 
Free Literature. Pyramid Pr xiu ‘ts. 
Dept. M, 3736 South Tth Avenue, 
Phoenix. Arizona 85041. 

TOOLS, Metal, Woodworking, Shop. 
Power, Hand, LATHES and Accessor- 
ies. Catalog $1. 22 Refundable. Tools 
Unlimited, Inc.. Box TPS, Brentwood, 
New York 11717. 


FINEST  Tools-Catalog 50c-Wood- 
carvers Supply, 31123 West 2m 
Street, Minneapolis. Minnesota 55416 


MAXIMAT, Unimat Lathes. Metals, 
Micrometers, Catalogue 50c. Industrial 
$2.00. Campbell (PS). 1424 Barclay. 
Springfield. Ohio 45505. 


Popular Mechan- 
ics said: 


“Handiest Tool 
You Can Have 


ae 


J 52s. 


omer Per - avallable, 
T sneer 


ARCO MFG. CO. 


P.0. Box 817, Grand Forks, N. Dak. 58201 
14 ENGINES & MO TORS 


FANTASTIC! Electric Motor with- 
out windings! Complete details on the- 
ory of operation and construction. 


$3.00. Bel Enterprises, pos 3815, 
Bellflower. California 90706. . .  ěć 
ENGINE OVERHEAT? Moto Fuze 


wil slow down or stop engine before 
overheating damage can occur. New, 
Patented, Exclusive uct installs 
easily in seconds. Will not interfere 
with engine operation unless overheat- 
ing starts. Ideal protection for Snow- 
mobiles. Outboard Motors, Lawn Mow- 
ers, Motorcycles, Chain Saws, Mini 
Bikes— Most Internal Combustion En- 
ines. $4.95 postpaid. Satisfaction 
uaranteed, Free rochure or give 
Motor Specifications with Order. Moto 
Fuze,  Havir Mfg. Ri pager de 930 
55106. Street, St. Paul. nnesota 


REWIND car generator for 110 
V.A.C. power plant. Plans $2.00. R. 
Schmauss, 1228 E. Cass St. 
Florida 33602. 


HOW to Convert asoline engines 
into steam power engines. Send $3.00 
for complete detailed information to: 
Steam Power, Star Route, Box 25, 
Green Leaf, Oregon 87445. 


Engine Kits Catalog- 
$1.00. Reliable INE. 
Baltimore, Michigan 


STEAM 
Hand- book LI 
tries. New 
48047. 


CC ————————— naX 
18 CAMERAS & PHOTO 
SUPPLIES 


=-= = o — - 


wW! Film at Wholesale Plus 5%. 
ee WOW! Fun Diamond, Box 15473C, 
San Dieg Diego. ( California 92115. 


E — 


Free! Bargain Book—Cen- 
tral Camera Co., Dept. 4121, 203 S. 
Wabash, Chicago. Inn uÜcüU4. 


ANTIQUE CAMERAS a Shwayder 
ys c . 2335 E iia" Birming- 
m Michigan 480 


19 MOTION PICTURES 


16MM FAMOUS S Classics. Catalog 
25c. Manbeck Pictures, 3621-S Wa- 
konda Drive, Des Moines, Iowa 50321. 
lose fa eat a ng cie RE zu cil Rc 


SUPER 8MM, 16MM, 8MM Silent 
and Sound Film Classics, Free Cata- 
log. Niles, 1019-PS TITA Michigan, 
South Bend, Indiana 4661 


FREE! 64-page catalog. Wh 16mn 
film, supplies, roresas eau) ment 
Superior, 442-448 N. Wells, Chicago 
illinois 60610, 7 m 

17 5-FT. 8MM CLA SSIC FILM 


SAMPLER .. . only $1.99. Highlights 
from comedy, 'adventure and histor* 
from the heyday of the silents! See 
Laurel & tar ee rii. or 
Keystone Ko Gis ekfo an- 

first" Indianapolis 500 and 
more. today . . . specifiy Stan- 
dard or Super 8, Free catalog. Black- 
hawk Films, 691 Eastin-Phelan Bldg.. 
Davenport, | Towa 52808. 


8MM - SUPER 8 - 16MM MOV- 
IES! Biggest Selection! Lowest Prices 
Free Catalog! Cinema Eight, Box P5. 
Chester, Connecticut 06412. 


FREE Catalogues, 5. 000, B- 16M). 
Films. International Films, Green 
vale, New York 11548. 


UNUSUAL movie supplies. Free cir- 
cular. Esoh, 47th Holly, Kansas City. 
Missouri 64112. 


19A COLOR SLIDES 


Send check or mone 
Box 65-5, Eaglevi le. 
15408. lh 


35MM COLOR Slides. 10. 611 + in- 
dividually Sold. Described Encyclo- 
pedia - Catalog 10c, olfe Werle. 
wide, Dept. 16-123, Los Goes. Cali- 
furnia 9U022 B 3 


35MM COLOR SLIDE SAMPLEH. 
. . . AU fascinating 2" x 2" ... 
only $1. Free catalog. Hundreds of 
travel, circus, wildlife, flow- 
ers, railroad, war, etc. Order now. 
Blackhawk Films, 692 Eastin-Phelan 
Bldg., Davenport, Iowa 52808. 


ASTRONOMY — 5 


water Slides Catalo 
608, Dana Point, Ca fornia 92629. 


20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 
CAMERA FANS! Expert p 


Penny ivania 


to | 
redeem for valuable 
Supplies. 8MM  Kodachrome 
B . Kodacolor PLA ,79; 35MM Koda- 
20 Slides $1.39; 8 Ex 


and [ree 
quickly 


21 HOBBIES & 
COLLECTIONS 


CHESS-by-Phone, Free 
Chess Unlimited, Box 531, Hibas: 
Oregon 9T 123. 


— FREE Pricelist. Worldwide Sea- 
shells, Box 13288, Tampa, Fia. 33611. 
Book $2. l 

MILITARY Miniatures for War Gam 
ers, plus 100 museum pieces for seri- 
ous collectors. Catalog 50c. Bussler. 
Bo LDT -E, Wollaston, Massachusetts 


1.00 SURPRISE: Skylab Official 


Emblem, Foreign Medal - Catalog. In- 
signias, Box Tls, Rockaway, New 
York 11694. 


WOODCARVING — Complete line of 

three dimensional carving machines 

hobbiest and professional 

carvers, New models from 1 to 4 
spindles. Patterns, i 

"How to Make 


supplies, Write for 

Quality Wood Carvings" booklet - 25c. 
Son Carve, 930 Duluth Street, Dept. 
PS, St. Paul, Minnesota 55106. 


workblanks anr 


23 MINERALS & 
PRECIOUS STONES 


FREE Information!! Receive Inter- 
esting, Valuable Minerals Monthly! 
Write today' Mineral of Month Club, 
Box 487P7, Yucaipa, California 92399. 
—— eee eee a Ss = RU 


CALIF GOLD! Rare. Natural, Gold 
Sample. Rush $2.00. Daniel Kenehan. 
Box 6837. Burbank, Calif. 91505. 

COLLECTORS!! Expand, Improve 
Your Collection! Crystals, Minerals, 
Rocks, Geological Oddities. Illustrated 
i215 photographs) Catalog $1.00. 
iRefundable). Excellent Reference 
Book. Filers, Box 372P2. Redlands, 
California 92373. 


23A JEWELRY 


FREE Gift Case. Mother's Rings 
Lifetime Guarantee! Sterling! Goldi 
1-7 Stones! Even Sizes 5-10. $18 
plus $1 each stone. Send birthday 
months, Size. Hurry! Moenter, Box 47, 
Jept. 12A1, East Detroit 48021. 


GET Free catalog no serious rock- 
hound, gem cutter, jewelry maker. 
hobbyist or craftsman can be without. 
Full of bargains, exclusive items, low 
prices from largest suppliers and u- 
morkas in the feld. Free new cata- 

tog aoe off the press, yours for the 
asking. Write: Grieger's Inc., 900 
South Arroyo Pkwy.. 
fornia 91109. 


Pasadena, Cali- 


24 ANTIQUES, RELICS & 


INDIAN GOODS 


ANTIQUES - 416 Page Guide 1500 
illustrations, Tells Price to Buy and 
Sell - $5.00. Country Cottage, 501 
Arlington, Romeoville, Illinois 60441. 


IROQUOIS Masks, Pottery. Silver. 
Stone ue Ec. T Eskimo Carvings. 
rografts Ltd. um 


25 FORMULAS, PLANS, 


ETC. 
ANY Formula $5.00. Catalog 


Manufacturing Treatise 25c. H. Belfort. 
192 N. Clark, Chicago 60601. 


26 SCIENCE & 


CHEMISTRY. 

HE-NE LASER TUBE .... $198.50 
LASER FLASHTUBE $ 9.00 
TOY LASER TUBE $ 5.00 
FIVE LASER PLANS ME epee 4.00 

CATALOG i Refundable) - $2.00. 
Plasma Systems,  "1273PS", Box 
5823, Pasadena, California 91107. 

COMPLETE Catalog 35c, Specials 
List. Laboratory Sales. Box 181-B, 


Brighton, Massachusetts ( 02 135. 


HUNDREDS of Weird d Little Known 
Formulas, Laboratory Experiments, 
Supplies, Information. Make Synthet- 
ic Gold. Emeralds: Measure Radiation! 
Rocketry! Catalog 50c. Electro-Chemi- 
cal Laboratories, Post Office Box 205- 
5, Staten Island, New York 10306. 


WHAT IS BIOFEEDBACK ? Discover 
the modern method of relaxation in 
this informative report; includes easy 
to follow directions. Padula Electron- 
ics, Dept. 27B. Box 184, Marlboro, 
Massachusetts 01752. 


NEW Catalog! Hobby ideas, labora- 
tory supplies, chemicals, educational 
kits. Send 75c to Dept. E-1, Merrell 
Scientific Div.. Empire Mall, Rochester, 
New York 1 York 14608. _ 


EINSTEIN Eclipse Scandall!! 25c. 
Professional ae Scandals! 25c. 


COMPUTER (amen - Sam le Pro- 
grams, List $1.00. C. S. Publications, 
Box 1886, Calgary. Alberta, Canada. 


FIBRE OP-EITS. ME the 'magi- 
eal optical fibers" that transmit light 
energy. FREE CATALOG. Scientific De- 
vices 165 Del Carmine Street, Wake- 
field, Massachusetts 01880. = 


LASER Parts Catalog 60c. Moyni- 
han. 107 North Futon; Atlantic 
City, New Jersey 08401 = 


CHEMISTRY and Midi supplies. 
catalog 35c. Boulevard Laboratories. 
Mir East 83rd Street, Chicago, Ill. 

1T. 


LABORATORY Supplies At  Dis- 
counted Prices! Catalogue - 50c, Starr 
"PCS towoc, Wisconsin 


SOLAR ENERGY Focusing Mirrors. 
Master Molds, Kits, Materials. Infor- 
mation $2.00. Sun Systems, 716 Main. 
Berlin, Pennsylvania 15530. 


PHYSICS Supplies. List 
Swinth, 3235 39th S.W., 
Washington 98116. 


BIOFEEDBACK. Professional instru- 
ments: A agg omen ag oe pla Ga 
vanic Skin J&J. 81025. 
"ainbridge. Weber gton 9811 0. 


35c. 
Seattle. 


ASSOCIATION Pushing Gravity Re- 
search. Announces Breakthrough—Es- 


say Competition: Booklet $1.00. Car- 
18122. 204 Breeze, Austin, Texas 


CHEMICALS - Apparatus, Biological 
Scientific Supplies, Catalogue - 50c. 


Hagenow atories, DM Huron, 
Manitowoc, Wisconsin 54220 
27 PLASTICS 


LARGEST Handicrafts and Candle- 
crafts Catalogue $1.00 'Fef'n?able . 

.H. Manufacturing, 24P12 Winter, 
Stamford. Connecticut 06905. 


CASTOLITE pours like water. hard- 
ens like glass without heat. Crystal 
clear, colors. Embed flowers, sea- 
shells, momentoes. Anything. Make 
fine gifts. Form flexible molds over any 

ttern, size. Reproduce your designs 
in plastics. candlewax, metal, plaster. 
cement. Profitable. Illustrated Manual 
and Catalog Only $1.00. CASTOLITE. 
Dept. 73P/PS, Woodstock, Illinois 
50096. 


FREE LITERATURE for sculptors 
showing how to make molds, cast 
plastics, Adhesive Products Corpora- 
tion, 1660 Boone Avenue, Bronx, New 
York 10460. 


29 LOG CABIN & 
HOME BUILDING 


"A" FRAME Cabin. 1184 square 
feet: $1950, material. Purchase local- 
lv, Complete plans, illustrated instruc- 
tion manual & material list: $5.00. 
Money back euar*ntee. Specify n!an 
+1703, “Reliable Products", Box 
597. San Marcos, California *:200:. 


BUILD Log Cabins, rustic furniture. 
fireplaces!!!! Complete manual $3.00. 

.. 'A' Frame plans $2.00. . . . Guar- 
anteed, Bilder, 956 Springdale, At- 
lanta, Georgia 30306. 


30 GARDEN SUPPLIES 
& EQUIPMENT 


BUILD Tiltbed Wheelless Trailer for 
vour Garden Tractor, under $20.00. 


Plans 51.00. Wheeless. P. O. Box 
2757. Zanesville, Ohio 43701. — 
1.000 NURSERY items - Trees 
arruis, Ornamental. Grafts. Seed- 
ngs i 


Tree Seeds, Growers Supplies. 
Books. Mellinger's, North Lima, Ohio 
4 


31 NURSERY SUPPLIES 


LEARN Landscaping and Gardening. 
Start a profitable business. Free infor- 
mation. i.ifetime Career Schoo!s, Dept. 
A-381, 2251 Barry Avenue, Los An- 
weles, California 90064. 


INSECT (meat) eating plants, 42 
kinds, Illustrated brochure 25 cents. 
Peter Pauls Nurseries, Mud Road, Can- 
adaigua, New York 14424. 


32 REAL ESTATE 


SURPLUS Forest, Mountain, Des- 
ert, Waterfront land, Neglected Es- 
tates Farms, Groves, Cabins. Through- 
out United States, Canada, Mexico. 
Low prices. Easy terms. Free list, Box 
cae ta Dept. 26. Santa Ana, California 
gaT 


HAWAII! - Inside Information - 
Free Land - Complete nepar - $2.00. 
Box 49. Pahoa, Hawaii 96778. 

GOVERNMENT Lands . . . Low 
m $7.50 Acre! Vacationing . . . Farm- 


ng... Investment! Exclusive “Gov - 
ernment Land Buyer's Gui 

plus "Land Opportunity. Review" list- 
ing landr throughout U.S. Send $1.00. 
Surplus Lands, Box 6588FL, Washing- 
ton, D. C. 20009. 


BOILING Spring Lakes—-America's 
Greatest Real Estnte Value, 1/3 acre 
vacation or retirement homesites only 
$995.00 cash price, Ten year vorne 
available. Money - Back ins 
guarantee. rrolina coast, ine eni. 
lion dollar. 14,000 acre development, 
50 fresh water lakes, vate ocean 
beach, golf course, motel, and country 
club. Free literature. Dept. 2-R, Boil- 
ing Spring Lakes, North Carolina 
28461. (Registered under Federal 
Land Sales act but not offered to 
residents of states requiring sepa- 
rate registration. i 


FREE .... BIG 264-page “page Catalog, 
Hundreds of Top Real te values 
Coast to Coast! UNITED FARM AGEN- 

, 612-PS West 47th Street, Kansas 

CENTRAL Ontario — Choice 640 
acre Sportsmen's paradises still avail- 
able — $20 00 plus $6.50 Taxes year- 
ly, Maps, pictures. $2.00 (Refunda- 
ble}. Information Bureau, Norval 3. 
Ontario, Canada. 


CANADIAN LAND FROM $25/ACRE! 


CHOICE properties across Canada. 
Low monthly payments. Ideal for 
farming, cottages, hunting, fishing, in- 
vestment, Free catalngie, Canadian 
Estate Land, Dept. PSC-12, 286 Law- 
rence Avenue West, Toronto, Un- 
tario M5M 1B3. 


PHOTOS! Coast to 


kansas 72203. i meu 


CANADIAN Vacation. Lands: Full 
price $385.00. 40 acres, $10 month. 
Suitable cottage sites, hunting, fish- 
ing. investment. Free ormation. 

Land Corporation, 3768-D, Bathurst, 
Downsvie . Ontario, : 

CANADIAN Land. Full Price $285.- 
00. $10.00 Down, $10.00 Month. 
Ideal Vacation, Hunting. Fishing. 
Information. Vacation Acres, 7771-E 
Bernard. LaSalle 660, Canada. 


$1 A =] Border—-hun- 
dreds campsites, islands, farmlands, 
directly from tax authorities. (Non- 
profit) Lists, photographs mailed. 
Re 11. 10 Church 
Street, ' ‘Toronto 1 l, Canada. Un 

$1.00 ACRE! “USA and Canada. 
Lists, Photogra mailed. Govern- 


ment Lands, 220 Delaware 
Buffalo. New York 14202. 


HOW TO BUILD YOUR OWN GET- 
AWAY CABIN ON PRIMITIVE LAND. 
First. select the proper site—moun- 
tain slope, meadow, stream—because 
terrain will determine the type of 
building. Buy the land first. The cabin 

plans can wait. The land won't, Amer- 
ica’ s vanishing wilderness is definitel 

. So act now, while we still 
have primitive acreage in Montana, 
Idaho and Eastern Washington. Five to 
forty acre tracts. As little as $2000. 
Low down payment. Terms available. 
warranty 


Avenue, 


UAR x Reforestation, Ine 
30, P. O. Box 14006 96, Opportunity BU. 
Gon. "Spokane. W 99214. 


FREE CATALOG! Giant Fall- € 
days edition of country ru Donal, pio 


T: Dearborn, 
Chicago, Illinois 60603: 150-BT North 
Santa Anita, Arcadia, California 
91006. 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


FREE Catalog. Fishin Tackle, 
Archery Hunting and Camping E ulp- 
ment. Lowest Prices, Cabela's 
Dept, R-12. Sidney, Nebraska 69162. 


FISHERMAN'S Dream Book  — 
Free, 170 page catalog just loaded 
with Hard-To-Find shing Tackle 
Specialties and Do-It-Yourself Good- 
ies. Our 28th year. Netcraft Inc., Box 
5510PS. Toledo, Ohio 43613. 


ILLUSTRATED Catalog; Rods, Reels, 
Lures, Locators. 


olds, 
Trading, Box 241PS, 
ings. Michigan 49058. 


Model 
K-31 


NEW Leather Covered Knife opens 
to a sharp scissor that really cuts, a 
screwdriver, bottle opener, na fi 
& razor-sharp knife. Wafer thin, slim 
& ultra smart, this knife is of t 
quality arp forged steel for durabil- 
ity. Only 2%” when closed. $1.75 
plus 25c post. & hdlg. 


WESTBURY SALES CO., Dept. K-12-PS 
P.O. Box 434, Westbury, N.Y. 11590 


36 HOUSEHOLD PETS 
LOOKING for a Special Puppy - - 
Send $2.00 for cata with ces 
and information on more than 100 
breeds. Hoppe's Kennels, Rt. 21, 
Hill City, Kansas 67642. 


38 q BIRDS & & “ANIMALS E 


TOPLESS INCOME RAISING m muta- 
tion chinchillas. 25c; bulletin $1.00. 
Chinchilla, 11PS4, Port Richey, Flori- 
da 33568. 


DECEMBER 1973 | 161 


FREE Catalogue! 


39 EARTHWORMS, 
CRICKETS, FROGS 


FREE 
Hillaire 
48167. 


List - Worm Raising Books. 
SC, Northville, Michigan 
FREE Literature — We Teach You 
To Raise, Sell Fishworms. Crickets, 
12-inch African Worms. Carter 
Farm-1: 12, Plains, Georgia 31780. 


EARN Money raising tishworms Tor 
us! “Cedar Ir details free! Oakhaven- 
ill. Texas 75104, 


121, Cedar 
40 HUNTING & FISHING 
INFORMATION 


FREE Catalog Low direct prices. 
Fishing, Hunting, Archery Reloading. 
Clothing, Camping Foods,  Herter's 
Inc., Dept, C62, Waseca, Minnesota 
560 


FIELD GLASSES, 
TELESCOPES, 
MICROSCOPES 


TELESCOPES ireflectors) complete 
kits. Other accessories, request free 
literature. Criterion Manufacturinr. 
06161. PS48, Hartford, Connecticut 


42 


EE Se E Ă—— —— 


FREE Binocular. riflescope catalog. 
Discount sale. Save 50t. Free gift 
with order. Write: United Binoculars. 
"OE EM 9043 So. Western, Chicago 


———— o — À — — M 


Thousands war 
surplus optical bargains. Lenses, 
Prisms, Telescopes, Binoculars, etc. 
Jaegers, 691G Merrick Road. Lyn- 
brook, New York 11563. 


43 GOV'T. SURPLUS 

JEEPS! Pickups! 100,000 items di- 
rect from gorernment, Your area. Lat- 
est information and surplus catagor- 
ies: £2.00 MONEY BACK GUARANTEE. 
Order Manual #2218, Dependable 
Products Company. Box 113. Vista. 
California 92083. 


GOVERNMENT SURPLUS. How 
and Where to buy in your area. Send 
$2.00. SURPLUS INFORMATION. 
30177P5 HEADQUARTERS BUILDING, 
Washington. D. C, 2001.4. 


SS n 


BID Buying Direct from Govern- 
ment Property Disposal Offices. Birl- 
ders List Information 51.00. R. E. 
Stoveken, P. O, Box 274, Cliffwood, 
New Jersey 07721. 


1973 SURPLUS Army, "Navy store 
52 page illustrated eatnlos. Son mie, 
Ruvel, 3037 N. Clark, Dept. 12M. Chi- 
cago, Illinois 60614. 


E mum mm ee 3 


“U.S. GOVERNMENT SURPLUS Di- 


rectory'". How, Where 7] buy 100.000 
items (including Jeeps: ... Low as 
3c on Dollar! Most Complete Informa- 
tion Available . . . 51.00. SURPLUS 
la Box 6586FL, WASHING- 
TON. D. C. 2000; 


JEEPS From — $52.50. Typewrit- 
ers From — $4.15. Cars From $31.50. 
Walkie-Talkies, Motorcycles, Air- 

lanes, Boats. Typical "As Is' Bid 
Bargaihs From Uncle Sam. Tremendous 
Variety, Exciting Free List. Write: En- 


terprises, Box 402-72. Jamaica, New 

York 11430. s Mision 
MANUALS tor Gov't. pomum Ra- 

dios, Test Sets, Scopes. List 50c. 


BOOKS, 7218 Roanne 
ington, D. C. 20021. 


FREE! Nationwide Surplus List. 
Write Today. Auctioneers, Box 873P. 
Anoka. Minnesota 55303. 


FREE Catalog Government Surplus 

and porns Goods, Enclose 8c Stamp. 

lus, Box 725-PS5, Grand 
Michigan 49417. 


Drive, Wash- 


Haven - 


GOVERNMENT Surplus list of 63 re- 
ponat offices, over 200 disposal sites. 
dreds of classifications, and many 
types of sales. Includes vital explana- 
tory CEN Send $2.00 
ox 


to: Economy 


591C. Palestine, Texas 


milling, carving, routing any metal or 
wood. Cutting edges from '4" to 1": 
shanks all '4". Brand new, in air-tight 


G.I. packs. 
36 Tool Set, G.I. cost $265.00, now . , $15.00 
16 Tool Set, G.I. cost $109.00, now .......... $10.00 
Save Even More, Both Sets, now ............... $22.00 


100% Guaranteed. We Pay the Postage. Order Now! 


U.S. SURPLUS CENTER, Dept. 501 
715 Camden, San Antonio, Texas 78215 


44 ATHLETIC EQUIP. 


WRIST Exerciser for Better Base- 
ball, Golf, Tennis, Etc. Compact, Ad- 
justable, Guaranteed. Send $4.00 to: 
Ruess, 1733 Ensley Avenue, Los An- 
geles, California 90024, 


162 | POPULAR SCIENCE 


U.S. Surplus High Speed Rotary Files. 
Hardened Steel. For filing, drilling. 


45 | BODY-BUILDING, 
SELF-DEFENSE COURSES 


KARATE, KUNG-FU, JUDO catalog 
25c. Irontrec Trading, P, O, Box 354, 
Somerset, New Jersey 08873. — 

KUNG FU Manual demonstrating the 
lighting stvles of the Dragon. Tiger. 
Crane, Cobra. Leopard. $2.00. Section 
also on Tai-Chi internal art also en- 
closed Free, Chinese Kung Fu Asso- 
elation. 4207 North Greenview, Chi- 
Capo, Illinois 60613 


A DEP TE 


KUNG FU ig 


KUNG FU KARATE as made famous 
on TV. OWER 350 LARGE PHOTOS 
reveal Ancient Secrets. Exact step-by 
step rtechrudues. Learn how to devastate 
opponents if necessary. Covers Hammer 
Blow, Scorpion Blow, Ram's Head Blow, 


Rack Smath Blow, Tiger Claw, Lightning Kick, etc 
Send $1.95. Add JO£f hand: 
Mt. Clemens, 


By champion, B. Tegner. 
jing, JOHNSON-SMITH, 
Mich. 48043. 


110 Auto St. 


KUNGFU Self- Defense 
lustrated Instructions. Complete 
$2.00 postpaid, Jorgensen. Box 
10482-51273, Seattle, Washington 
98117. 


SHORT STATURED? 
Height Increases Facts, Medical 
tails. Adults, Youngsters, 25c 
Physical Culture, Box 1548-PS7. 
pano Beach, Florida 33060, 


“SUPERE Body Building.’ " Satis- 
faction Guaranteed. Complete Course. 
$1.00. Tateco, Box 15080, (PS), Tul- 
sa, Oklahoma 74115. . 


POWERFUL Muscles Fast!! Obtain 
fantastic results. Free brochures: Uni- 
versal Bodybuilding. Dearborn, Michi- 


Tegners Il- 


De- 
to: 
Pom- 


gan 48121. — Np etu 
"GIANT Arms." zs Dr. Young. Revolu- 
tionary Discovery, Inquire, Gaucho, 


Hox 1769- A6. Chicago 60690. 


ARMS 18-20 inches in 90 days or 
complete refund! Miraculous Revela- 
tion!! $3, Phenoministics, Box 281, 


Gresham, Oregon 97030. 


KARATE, Judo, Kendo, Kung- too. 
Aikido, books, Tatami 1973 catalog 
45c Judo America, B200-1090 San- 
some, 5an Francisco 94111. 


NEW Karate - Complete Instruc- 
tions, Illustrated only $1.98. Bales 
Company, 650 PS, Metcalf. Escondido. 


California 92025. 
46 PROFITABLE 
OCCUPATIONS 


“SHARPEN - Scissors, Pinkers. Light, 
Compact Equipment, Supplies, Black- 
hawk, Sheldahl, Iowa 502-13. 


PICTURE Framing — Proiitable full 
or spare-time business, Easy to learn 
with handbook-course. "(Guide To Pic- 
ture Frame Profits," 52.00 Guaran- 
teed. Free framing-supplies catalog in- 
cluded. Japs. 126-LM Seventh North. 
Hopkins, Minnesota 23334: 43. 


FREE Literature - Start Your Own 
Mail Order Business at Home. The 
Tomlyn Company, Box 614 (L-41. 
Clifton. New Jersey 07012. 


due, ATL SCIRE 


— — 


MEN-Women! start moner- -making 

“astic Laminating business at home 
in spare time. Material costing llc 
brings back $2.58. No canvassing or 
selling but mail orders bring in $20 
a day. Write for full particulars free. 
Rush name on postcard to: Warner. 
Room LC-3-CP, 1512 Jarvis, Chicago. 
Illinois 60626. 


HOW to make Money Writing Short 
Paragraphs. Information Free on 
"Home Studies in Writing“. Barrett. 
Dept. C-86-D2, 6216 N. Clark, Chi- 
cago 60660. 


FREE Literature — Make Big Mone: 
Raising Fishworms and Crickets. Car- 
ter Farm-10, Plains, Georgia 31780. 


FREE catalog. Repair air condition- 
ing refrigeration. Tools, supplies, full 
instructions. lin, 2016 Canton, 
Dallas, Texas 75201. 


47 BOOKS & 
MAGAZINES 


"X HOUSEHOLD hint for working wom- 


en (with or without children.) New 
unique report, Free details, Or send 
$4.05, Money nee guarantec. Data 


Associates, P. Box 882-MS, Fram- 
ingham., tuauachianette 01701. 


— B — od 


OUT Of Print Bookfinder, Box 663- 


PS, Seaside, California 93955. Send 
Wants, —— 
BOOK SALE! Great B Buy! 40 Family 


Books, $3.00. Winchester Enterprises. 
2807PS Hargrave Strect, Philadelphia. 
Pennsylvania 19136. 
“ELECTROSTATIC MOTORS"-Their 
History, Types and Principles of Op- 
eration. For Hobbyists. Students. 
Teachers, Historians of Science. etc. 
123 +29 pages, 69 illustrations. nu- 
merous references. $2.00 + 50c han- 
dling. Electret Scientific Company. Box 
4132, Star City, West Virginia 26505. 


Growth. 


FIX CLOCKS, 


therishel timepieces, 
OF WATCH AND CLOCK REPAIRS. 


He 


Qo owadze s kil 
= learn 
OVER 200 
TIONS 
install 


slim 
hamis, 


sens --- pelunpe 


WATCHES 


FOR FUN & PROFIT! Fascinating 
Handbook by master erasan 

II. Harris piven xou the kunuwl- 
led watchmakers 


ILLUSTRA- 
lun tio 

ilias. 
tristais, pualnsprinuzs. 
al} 
movements in punter 
asese jeun time- 


pieces, ete. IN- 
STRUCTIONS COVER every popular wateh 
and clock, chimes, grandfathers, cuckoo. 


everyday alarm and electric clocks, Handbook 


tells you where to buy parta . . 


. where to 


send" prerflow Hee for repairs at whole- 


le prices expands! 


Friends gladly pay $5 "to $50 for restoring 


Try the 
imiy $5.95 plus 30é handling. on 
nionevbaek guarantee, 
EMERSON BOOKS, Inc. Dept. 95A 
Buchanan, New York 10511 


BOOK Readers! Save! 
Wanted: S&S Books, P-1, 80 North 
Wilder, St. Paul, Minnesota 55104, 


UNDERSTAND FINANCIAL STATE- 
MENTS? Send $2.00 (Illinois Resi- 
dents 52,60) to: Lavon Carlson. 1710 
Charles, Rockford, Illinois 61108. 


VEGETARIANISM - “We Vegetari- 
ans Look Younger and Live Longer.' 
Beautiful Scientific Quotations $2.00. 
Model Francis Lighttown Model. 1210 
yrs Avenue, Miami Eeach, Florida 


Tae mom cm mm 


FIX LAWN MOWERS | 
=< FOR FUN & PROFIT! 


tive maintenance 
procedures for 


ed in detail. 


repoir, 


ore 


A schedule for preven- 
ana 
routine 
maintenance are explain: 
Step by 
step instructions for 
trouble shooting, engine 
balancing and 
sharpening blades, etc. 


HAS DROOK 
Hush 
1-day 


Send Titles 


L] 


clearly explained 
Over 125 Illustra- 
tions. Shorp, clear and 


concise alerted drawings are extensively 
used. Brand names ara identified so replace- 
ment parts con be readily obtained. The bool 
should save over $50 on the purchase of a 


lawn mower and 525 a year on repairs. 


The 


author, F. Peterson, tells you how to purchase, 
use and repair your iawn mower and compare: 
reel, rotary and rider type lawn mowers. Rush 


Only $6.95 + 50€ handling. 
back guarantee. HANDBOOK OF 
MOWER REPAIR. 
EMERSON BOOKS, INC., DEPT. 96A 
Buchanan, New York 10511 


- KELLEY Back Issues, 
Catalog - $1.65, 65 California, Hemp- 
stead. New York 11550. 


DISCOVER VALUABLE BOOKS. Col- 
lectors handbook identifies hundreds. 
$2 ‘Half Price'). three for $5. Ideal 
Satisfaction Guaranteed. Price 
Box 368, Mesilla Park. New 
Mexico 88047. 


CLOCK and Watch Repairing Books. 
Tools. Materials. Free ^entalog. “err! 
American, Box TTEMA, Fox River 
Grove, Illinois 60021. 

LATEST Catalog of Military. Sur 
vival, Books/Manuals 25c. Hillcrest 
dert va (L-18). McDonald. Ohio 


SCIENCE Books. Free catalog. Sun- 
mount Books, Box 145W, Willowdale. 


Ontario, Canada. 
SMALL Stock Magazine: Learn 
about Rabbits. Goats, Poultry. Other 


Livestock. Gardening and Small Farm- 
ing in General. S5./yr. Countryside. 
Rt. 1, Box 239V, Waterloo, Wiscon- 
sin 53584. 


WORLD'S Most Outspoken Publica- 
tion. Natural Health, Healing, Organic 
Gardening. Free Copy, Provoker Press, 
St. St. Catharines 105, Ontario. 


BEST LEARN-IT-YOURSELF BOOKS 


: Guide ta Auto Tuneup & Emission Con trol Svcing. $8,275 © 


lü-Day money 
LAWN 


Thousands | 


, Everyman's Guide to Auto Maintenance.1?ip. $7.95 | 
* The Complete Mini-Bike Handbook.370 pps. 3.75 i 
|" Electrical Wiring & Lighting-Home & Office 87.95 
(Basic Electricity & Beginning Electronics. r.a 
| Protes. Picture Framing for Amafteurs.224pp. 15.95 f 
| How fo Repair Small Gas Engines.288 pps £6.95 
i" Small Appliance Repair Guide 224pps. 87.95 
T Using Electronic Testers for Auto Tuneup.25ép $7.95 | 
| Electric Motor Test & Repair. 1é0pp, 4.95 | 
Majör Appliance Repair Guide.288pps RI l 
Cassette Tape Recorders / Care & Repair 37.95 
, A.Channel Stereo: From Source to 5ound.TTóp. — $4.95 | 
' "Haw to Repair Home A Auto Air Conditioners 47.95 
‘Introduction to Medical Electroncs.272p. $995 i 
-Landsailing.From RC Models to the Big Ones. 37.95 
|| Haw to Become a Radio Disc Jockey 254pns 7,25 | 
‘Basic Radiò Course 224 pages. 58.95 
.&4 Hobby Projects for Home & Car. 1?2pps. 55.75 
i Reirigeratfion 140 pps. 53 illus. 87,95 l 
.; Beginner's Guide to TV Repair. t7epps $4.95 [ 
;How to Read Electronic Circuit Diags.1?2pps. — $7.95 
.Understanding & Using The VOM & EWM 197p 57,95 
Marine Electronics Handbook 1?2pps. &7,95 
‘Fire & Theil! Security Systems. 178 pps $7.95 [| 


T SEND NO MONE Y' We'll invoice you on 10-DAY FREE J 


TRIAL.Clip entire ad to order 100 percent guaranteed used 
by hundreds of thousands fo learn, Same day shipment 
TAB BOOKS, Depi. P5-123 Blue Ridge Summit, Pa. 17214 


el 


LAZY? Hate Your Job? 
Read Ret Race Dropouts’ Newsletter 
— Build New Life Stvle. Sample $1. 
Tropic House, Box 57698, Webster, 
Texas 77598. 


LOGIC NEWSLETTER 
DESIGN And Conatruction. Sample 
Copy $100. Logic Newsletter. POR 
232. Waldwick, New Jersey 07463. 


FREE Lists! Hundreds Interesting 
Inexpensive Books, Fleischer. 129 Wal- 
nut St., Everett, Massachusetts 02149. 


TAXPAYERS Only! Practical Infor- 
mative Monevsaving Tax Newsletter. 
Free issue and information. Tax Fax. 
Dept  PS-1, 302 East Catherine. 
Chambersburg, Pennsylvania 17201 


48 TOYS & GAMES 
KITES: Quality Action Stvles' Tro 


chure 10c, Hutchinson, PS12. 83 Tre- 
mont. Barre. Vermont 05641. 


49 JOKES & NOVELTIES 


POLISH Pencils. i Eraser Both Ends : ` 
Hilarious. i1'£$1.00. W, Zimmerman. 
Box 4143. Pittsburgh, Pennsylvania 


15202. 
50 MAGIC TRICKS, 
PUZZLES, ETC. 
NEW Magic Prank Catalog 25c. 
Free Trick Included, Sun Magic. Oak- 
hills, Williston. Vermont 05495. 


LEARN VENTRILOQUISM! A 


Retired? 


GUAR- 
ANTEED. Information Free, Dummi 
Courses, Puppets Catalog 25c. 
Ventriloquism School, 3746 W 

63rd Street, Chicago, Illinois 60629. 


BE a Magician! Two booklets ex- 
plaining 156 tricks plus large profes- 
sional catalog. $1.00. Magic. Inre.. 
23080 Lincoln, Chicago, Illinois 60625. 


WORLD'S finest professional magic 
Joker Novelties. Giant illustrated cata- 
log 10c. Top Hat, Evanston. Ill. 60267. 


COMPLETELY illustrated 84 page 
Catalogs. 25c. IB TRUH Magic, Box 
334- 5. N, Y.C. 1001 


1000 WAYS to avs fun!! Giant 
Houdini Magic catalog 25c. House of 
1000 Mysteries, P.O, Eox S5007-Ps. 
Ft. Lauderdale, Florida 33311. 


TWO! Different Magic Catalogs. 25c. 
Miami Magic, Box 1047 i. Miami 33133. 


SET pr aan ut cm ct eme Boo eus a 


MAGIC! Amaze, “mystify, entertain’ 
Hurdreds of newest tricks for pocket. 
parlor, stage. Complete catalog only 
25c. Jeffries Mayicland. Dept. 12, Dal- 
las. Texas 75201. 

WOW! Magic, Jokes. Largest Selec- 
tion. Amaze, mystify friends. Su 
Giant Catalog 25c. Abracadabra-5P, 
Colonia, New Jersey OT7TOB6T. 


51 COINS & CURRENCY 


15 COINS from 15 Countries $1.00. 
WILLIAM GETTS, 4 QUARROPAS 


Street. WHITE PLAINS. NEW YORK 
QU o MAMMA | nie 
GOLD COINS of the World. Beau- 


tiful. Low Prices. Plus thousands of 
United States Coins. Free price list. 
Please send long airmail envelope. self- 
Ur rbd stamped. Silver Center, Box 

171-5. San Francisco, California 
21122. 

BRILLIANT Uncirculated Silver Dol- 
lars 18758 to 1904. Our date selec- 
tion $5.48: Six Different $46.88. Bar- 
run Lists 15c. Bebee's, Incorp., Oma- 

. Nebraska 68111. MO UH 

* EFFERSON NICKELS 1938 -D, 
1935-5. 1939-D, 1939-S, all 4 VG" 
F $5.95. 1950-D uncirculated $8.50. 
1973-7-4 catalogue 50c. Jake's, 5521 
Belmont, Chicago. Ilinois 60641. 
GREAT Values - Free Price List. 
Village Coin and Stamp, 20929 Ven- 
nerd Woodland Hills, California 
H] A. 


4 ROOSEVELTS $1.75; 


19495. 


1955. 1955D., 19558. Rongo, 1265 
1122 Street, Brooklyn, New York 


ISRAEL ALL Current COINS $3.00. 
ISRAELAND, P. O. Box 32019, Tel 
Aviv, ISRAEL. 


from Giant ie uis Send 25c. Allon’ B, 
5674-P5 Beacon, Pittsburgh. Penn- 
sylvania 15217. 


UNITED STATES Coins! All types 
mixed Grab-Bag style. Values $6.00— 
$60.00. Send $4.00. Coin Surprises. 
4812 Box 532, Dearborn, Michigan 
4 i. 


FREE Lists of Thousands of Stamps 
and Coins. No Approvals. Bryson, 612- 
P White Toledo, Ohio 43605. 


mE c r 


— SEND 10c for new edition valuable 
Guidebook “How to Collect Coins." 
Also included 5 foreign coins from 
Turkey. Spain, etc., and best coins 
and supplies catalog in America. Lit- 
tleton Coin Company. Dept. XE-2. 
Littleton, New Hampshire 03561. 


. 22 riga LINCOLNS including 19555. 
S1.75. 24 1909-1939, $1.75, 10 "S" 
Jeffersons, $1.75. All different. All 
three $4.95, HARRIS, 3350 EI Camino. 
Santa Clara, California 95051. 


50 DIFFERENT Foreign Coins, 
$3.00. Hoffman, Box 98-S, Clarence, 
New York 14031. 


AEW IUE Ru L———————— 

SET (Silver) War Nickels $2.95; 
silver Certificate $2.25. Bargain List- 
ing 25c. Fairway, Box 685R, White 
Plains, New York 10602. | . 


1971-8 OR 1972-5 Proof Set. 
$8.75, Free Catalog. Village Coin 
Shop, Dept. C, Plaistow, New Hamp- 
shire 03865. 00 

$1000.00 BANKNOTE - Complete 
1974 U.S. Coin and Supply Catalog 
25c. Schultheis, Box 2151C, New 
Hyde Park, New York 11040. 


52 STAMP COLLECTING 


= m— crm 


IMPORTANT! PLEASE NOTE! 
Most of the stamp advertising beiow 
mentions "approvals." This means thal 
in addition to the special offer, you wil: 
receive stamps ON APPROVAL irom whic 
you may select stamps you wish, and re- 
iun the balance along with payment ro: 
the ones kept. Approvals may confinue r 
be sent unless you indicote you do no' 
wish fo purchase any. In some cases ins 
special offer is mde only to approwvi 
buyers. - 
— WOW! 110 All different Germany 
10c. Commemoratives. Airmails. High 
Values. Big catalog, bargain lists. Al- 
so fine stamps from our approval ser- 
vice, which you may return without 
purchases and cancel service at anv 
time. Jamestown Stamps, Dept. A123- 
PS, Jamestown, New York 14701. 


— la(s gd, CE 3: c Rd "a 


TREMENDOUS Value. Pick and 
Choose Approvals. 3c Each. Write To- 
day, Pan Pacific, Box 9413. No. Holly- 
wood, California 91609, 


^ WORLD'S Finest Stamp Albums, 
Supplies. Catalog 50c. Quality Topi- 
cal, Box 20208, Columbus, Ohio 
413220. — Wis MA ee 

YOUR Gift - 100 FREE Stamps: 
Inexpensive Approvals, The Stamping 
Post, 721 East Palmyra. Orange. Cali- 
fornia 92667. 


50 WORLDWIDE Stamps 10c, Ap- 


provals. Thomas Groombridge. 1722 
Austin Street, Levelland, Texas 
79336. 

15 MOVIE STARS ON STAMPS. 
United Nations set 25c. Approvals. 
Kenos. Box 1092-5, North Miami 


Beach, Florida 33160. 


— e e 


BE A Stamp Dealer! Write: Inter- 
nogan, 6767P South Atlanta, Tulsa 


MAGNIFICENT Paintings! 25 Dif- 
ferent Breathtaking Beauties for only 
25c with Approvals, Rix. Box 2506. 
a "P", Toronto, Canada M55 


SEND only 10c for nice collection of 
U.S, stamps including $5.00 issue and 
scarce mint Sipex Souvenir Sheet. 
You will also receive the most won- 
derful catalog of stamps offers in 
America. Littleton Stamps. Dept. SS2. 
Littleton, New Hampshire 03561. 


SEND only 5c for Worldwide Collec- 
tion of over 50 different Singapore. 
Grenada, Chad, etc. Contains old and 
new issues, sports, animals. etc. You 
will also receive interesting lists and a 
certificate worth 50c toward pur- 
chases. Goliath Co.. Dept. TP-2. Beth- 
lehem, New Hampshire 3574. 


— ————— o E a 


7 DIFFERENT U.S. 3c. Mint Com- 
memoratives 25c. Approvals Included. 
Shelron, Box 547K, North Miami, 
Florida 33161. 


FREE Stamps. Send 10c. Approvals. 
CEU 320 ongress, Austin, Texas 


50 YEARS Old, [fifteen different 
United States, over fifty years old — 
l0c with approvals. Jaxon. Box 145. 
Brooklyn, New York 11230. 


ABSOLUTELY Free United States 
Mint Souvenir Sheet When Request- 
ing United States Approvals. K&B. 
Box TO. Brooklyn, New York 11223. 


225 STAMPS FOR ONLY 10c! Alr- 
mails, Pictorials; stamps from strange 
countries cataloguing up to 25c each! 
Plus unusual stamps to examine. Bux 
any or none, return balance, cancel 
service anytime. MYSTIC STAMP 
CO., Camden 55, New York 13316. 


80 DIFFERENT U.S. Stamps. In- 
cludes 19435 Flag Stamp of occupied 
Nations, Only 25c. Approvals included. 
Willett Co., Box 338-Y, Yorktown 
Heights, New York 10598. 


FREE Mystery Lot Plus Approvals, 
Price Lists, “Ete. Sherwood Enterprises, 
Dept. PS, P. O. Box 102, Syosset, New 
York 11791. 


' TEN Different Nudes: 20c. Approv- 
als, Stamp Farm, 2561, Oxford, Wis- 
consin 53952. 


GET Scarce Kennedy Memorial, Red 
China, Vietnam stamps plus new coun- 
tries, ‘topicals commemoratives, manv 
more! Valuable collection of 100 dif- 
ferent stamps from the world over. 
Colorful new and old issues - wild ani- 
mals. famous people, far places, oth- 
ers! Also stamp selections to examine. 
Buy any or none, return balance. Can- 
cel service anytime. Rush 10c today. 
Garcelon Company,  3PSA. Calais. 
Maine 04619. 


FOREIGN Approvals! Gigantic val- 
ues! 3c each. ABC Dept. 3302A, Box 
6000, San Francisco 94101. 


FABULOUS Collection! 107 Differ- 
ent Stamps from all seven continents. 
Get QEII Silver Wedding i bound to be 
a classic), giant Mongol horseman. 
many other new. old issues from Asia. 
Africa, Europe, North, South America. 
Australia. Antarctica, Also stamp se- 
lections to examine, Bux any or none. 
return balance. Cancel service anv- 
time. Send 10c now. Williams Com- 
pany. PS&7, St. Stephen, N.E.. Can- 
ada. 


“AFRICA,” 25 beauties, 15c. Ap- 
provals. Gorliz. Box 28765CS, Mem- 
nhis. Tennessee 38128. 


U.N. 9 DIFFERENT Complete Mint 
Sets $1.00! Approvals. Gordon Davi- 
son, Hillsboro, New Hampshire 03244. 


EXOTIC Collection Free with Ap- 
provals, C, Stump Stamps. Box 212- 
B, Rosedale. New York 11422. 


— PRICE List. U.S.. Singles, Plate 
Blocks. 5000 Miami. St. Louis. Mis- 


souri 63139. 


——ÓÁ RC n AE 


FREE - Mint British Colonials from 
Antigua, St. Christopher, Nevis, Sara- 
wak, Turks Caicos, Tristan, Cayman. 
St. Vincent. Free with Approvals, Vik- 
ing, ! Great Neck, New York 11021 


Ya N. 9 COMPLETE Mint Sets $1. gö! 
Approvals. Gordon Davison, Hillsboro, 
New Hampshire 032.11. 

39 DIFFERENT Nudes $1.00. No 
Approvals. Kemp, 9952 Tamarack, Pa- 
coima, Californi a 91331, 


Ee 


WORLD WIDE. All Different. 500 
$1.25, 1000 $2.75. 2000 $5.95. 3000 
$9.50, 5000 $28.00. 10,000 $79.95. 
Price list available. Olympic. Box 63%- 
5. Novi. Michigan 48050. 


PEE 


14,c EACH! 1.000 Different on n Ap- 
proval, Economiplan, Box  195-PA. 
West Farmington. Ohio 44491, 


SENSATIONAL Penny Approvals! 
Pictorials. Topicals, Etc! Write Today! 
Schmidt, 634-A, Richmond, California 


"-cEB08. Me 
200 DIFFERENT U.S, 


commemora- 
tives with approvals $1.00. Car- 
stamps. P, O. Box 6101, Fort Smith. 


Arkansas 2901. 


FREE - Dollar Stamp Packet, Ap- 
provals, Gaines, Box T&&-P. Mattoon. 
Illinois 61935. 

50 WORLDWIDE Only 10c. Econ- 
omy Approvals accompany. Keystone 
Stamps, Town and Country, Box 108, 
Carbondale, Illinois 62901. 


-25 LARGE France and Colonies 15c 
with Approvals. Green Mountain Stamp 
Company, Box 235, Winooski. Ver- 
mont 05-104. 

SENSATIONAL Clearance Offer. Fif- 
tv Different Packets $2.00. Norge. 
Wyckoff, New. Jersey i 07481. 


30 U. S.. COMMEMORA ATIVES z2ac. 
Fine used L.S. Approvals Accompany. 
CRAIG STAMPS 
Box 425P. Bellmore. New York 11710. 


VATICAN City Christmas Set. 
(1967) 40c. Approvals. Barricks, Box 
71: 94, De! Detroit. Michigan 48202. 


imi — n! 


“U.S. MINT Superior Quality. Re- 
quest Price List. Surprise Mint Gift. 
Please include 25c handling. Lilbro. 
EA Old Bethpage. New York 
11804. 


FREE! Fine old U.S. Stamps with 
request for quality U.S. Approvals. 
T1804. Box <A, Old Bethpage, N.Y. 


FREE Mint Worldwide Packet. Ap- 
provals. Hildebrand, Box 25645. Red- 
wood City, California 94063. 


1500 FOREIGN $2.00; 5000 $4.00: 
9000 $6.00. 1000 pre-1939 USA. 
Contains dues, revenues, commemora- 
tives. presidentials, high values, older 
issues, etc. $3.00; 5000 $12.00, 300 
pre-1940 USA commemoratives $2.00: 
7100 $4.00, No approvals. Meyers, 
5321 Fleming, Richmond, California 
94804. 


J PENNY A Approvals! Regardless Ca Cata- 
logue! Kloster, 4164—52nd St., San 
Diego, California 92105. 


~ U.S. BARGAIN: 60 different lür 
with beautiful world-wide approvals. 
04043. Center, Kennebunk, Maine 


RUSSIA 25 pictorials 10c. Approv- 
als. J. Nutt, Box 357, Penn Yan 1, 
New York 14527. 


OLDER U.S. STAMPS. COVERS, on 
approval to adults only. Surprisingly 
rood. Engle, Box 2085, Lowell, Michi- 
wan 49331. 


a Minua 


USED Foreign Stamps on Approval 
lc and Up. James Vance, Box 341P. 
Marysville, Ohio 43040. 


^. FREE Surprise collection sent with 
approvals. Jay, 1784 Union, San Fran- 
cisco 94123. 


100 OLD U.S. Stamps ribns 
1861 and 1935 $1.00. Ed Roush, 42 
Shepard, Mansfleld. Ohio 44907. 


EXCHANGE. Send 100-200 different 


foreign with 35c. Receive different. 
John Patterson, Lancaster, New York 


14086. 


Foreign Stamp Approvals. 
3c Each. Continental, Box 9384, No. 
Hollywood, California 91609, 


LOOK! | 


555 WORLDWIDE Different 51.00 
with Foreign approvals. Klondike, Har- 
rishurg. Illinois 62946. 


^ 83 DIFFERENT United States 
Commemoratives - 10c. Approvals In- 
cluded. Diehm, Box 256, West Hart- 
ford. Connecticut 06107. ssn 

^0 DIFFERENT Argentina — 10c. 
Approvals. Gobestamps, Box 4102, Eid- 
deford, Maine 04005. 


FASCINATING pick - and - choose 
packet approvals. Worldwide. Bargain 


Hunter's Delight, Rivertown, Pox 
188S, Lowell. Michigan 49331. . . 
^X FREE Worldwide Packet. Penny 
Approvals. Froehlich, Box 4126, 
Morton Grove. Illinois 60053. — 
307 DIFFERENT Triangles. sports. 


topicals, etc. Valued near $8.00. Only 
25c, Bargain Approvals, Free Catalog 
and coupon worth $1.00, Jayto 
Stamps, Dept. eee Easy Syracuse, 
New York 13057 


Ta DIFFERENT Canada 25c, Approv - 
als, Oroszky, P. ©. Box 1, Sarnia, 
Ontario, Canada. 


J FREE Space Set. Approvals. | Dale 
Stamps. Box 2123, Oxnard, Califor- 
nia 93030 


ES Hà 


UN ITED STATES “Se Plate B lock, 
25c with Discount Price List. Stevens. 
33191, ^ North Miami, Florida 


‘TREMENDOUS Savings on Com- 


plete Sets, Stan's, Box 546, Silverdale. 
Washington 98383. 


3c PLATE Block - Complete 197.1 
U.S, Stamp and Supply Catalog 25c. 
Schultheis, Box 21518, New Hyde 
Park, New York 11040. 

FREE LISTS! Discount Prices. U, 5. 
Mint Singles Plate Blocks. Septen, 
Box 855-PSO, Miami, Florida 33147. 


ook m 


FREE! Big Bargain Catalog—New 
Edition listing thousands of bargains 
including U.S. and BE. N. A. stamps. 
packets. albums, accessories ani sup- 
plies Also, fine stamps from our ap- 
proval service which vou may return 
without purchases and cancel service 
nt anv time. Jamestown tare Mr: 
E123Ps, Jamestown, New York 14701. 


54 RADIO, TELE VISION, 
HAM EQUIPMENT 
ELECTRONIC Parts, Kits. Tools. 


Illustrated Flyer 50c. Bigelow Elec- 
tronics, Bluffton, Ohio 45817. 


l 36c TUBES. Radio & TV! Free Color 
Catalog. Cornell, 42175. University. 
san Diego, California 92105. 


GOVERNMENT surplus electronics, 


zadgeteers illustrated catalog 25c. 
Meshna, Nahant, Massachusetts 
01908. 


HEAR POLICE: FIRE Dispatchers. 
Catalogs show receivers: exclusive di- 
rectories of "confidential' channels. 
send 8c stamp. Communications, Box 


AGPS. Commack. New York 11725. 


BUILD YOUR OWN TV CAMERA! 


“Ideal for home & business 


Whether fu FUN ar 


OME OR WRITE FOR FREE 
ILLUSTRATED CATALOG OF KITS 
-WAL 402-967-3771 0(0doy! 


| , r 1305 BEOADW/AY SL NORTH 
ATV Research I EORNA SE DERE 


55 ELECTRONICS, 
STEREO, HI-FI 


DON'T BUY STEREO SPEAKERS 
till xou sec OUR OFFER! SAVE 60 *-' 
Interested? FREE information. Write: 
E.E.S.. Box 351. Smithtown. New 
York 11787. 


FREE CATALOG - TREMENDOUS 
Electronic BARGAINS, American. Box 
5 OT Mountain View, California 

CANADIAN Electronics Surplus Cat- 
alog, 126 Pages. $1, Etco, Dept. PS. 
Box T41. Montreal. 


MICRO CONY IC TRANSMITTER 


ULTRA 
MINIATURE 
TRANSMITTER 


An ordinary F.M, radio i all you need to receive 
signal, far defence of your company + recording 
business conferences + training s$alesmien = com 
muüunications on construction pates 
B Corning cdaranes: Mare ihan A mb at ope Ace 
i Frequency range; BH-33 MCS Des itin 175K 


BS Garner: 1.2 (Mercury) POO he, continen ime, Bit 
ma fan Barecneonmab Rr iust od: rricroqpinasie 


B $117.50 Pose Paid 


AUGUST ENTERPRISES 3164/5 UNION PL. 


LOS ANGELES, CALIF. 90026 


TAPE RECORDER PARTS. belts, 
heads, etc. Catalog $1.00 (deductible 
first orderi, TAPETECH, Box 219, 
Fern Park. Florida 32730. 


SLEEP - LEARNING KITS — end- 
less tapes, timers, complete outfits. 
Catalog free, SLRA, Box 24-5B, Olym- 
pia, Washington 98501. 


BUILD Your Own Speakers, Save 
50*;, Write for Free 176 Page Speaker 
Cataloy. McGee Radio Company, 1901 
AB Street, Kansas City. Missouri 


56 PHONOGRAPH 
RECORDS, TAPES 


^ 8-TRACK Tapes. 700 Titles-$2.49 
Each. Rih Electronics, Box 8908, 
Shreveport, ] Louisiana 1108. 


OLD Radio "Programs, Catalog $ £1.00 00 
i Refundable), Radio Vault, Box 9032- 
PS, Wyoming, Michigan 49509, 


FREE Catalogues, 2000 hard to find 
unusual records. Rose's, 128 Breck- 
inridge, Louisville, Kentucky 40207. 

RADIO Programs. Stamp for Month- 
ly Flyer. STOP, Box 3402, Seminole. 
Florida 33542. 


OLDIES — 45 RPM Original hits. 
Catalog 50c. C&S Record Sales. Box 
197. Wampsville, New York 13163. 


57 MUSICAL 
INSTRUMENTS 
SINGERS, Mistelaria: Accompantinent 


Records, Current Hits. Free Catalog. 
Sample $2.00, You Sing. 625 North 


Kings Road. Los Angeles, California 
00048. — UD TERA 
SWISS Music Boxes, Movements. 


Highest Quality. Spielman, 55 West 
42nd. New York 10036. 


FREE CATALOG. 30% DISCOUNT 
est Names In Musical Instruments. 
Dial For Music, Inc., 7 Crescent Drive, 
Spring Valley., New York 1907T. 


ACCORDIONS And Amplifiers! New- 
Used. Cordovox. Excelsior-Top Makes! 
Save to 50%. Direct factory dealer. 
Terms. Trades accepted. 5 day home 
trial. Free catalog - Discount prices. 
Write: Accordions Unlimited, Dept. P. 
35147 North Luna, Chicago 60641. 


30*5 DISCOUNT. Name Brand Musi- 
val Instruments. Free Catalog. Free- 
port Music, 455C, Route 110, Mel- 
ville. N. Y. 11748. 


30% + DISCOUNTS. Name Brand 
Instruments. Free Catalog, Continental 
Music. P.O. Box 3001, Dept. A., Gar- 
den Citv, New York 11530. 


VIOLIN and Guitar makers — send 
for latest Free Catalogue of woods— 
accessories. International Violin PS1. 
+14 East Baltimore St.. Baltimore, 
Maryland 21202. 


WHOLESALE! Professional Guitars. 
PA Systems, Altec Speakers, 240W 
RMS Amplifiers. Free Catalog. Carvin. 
Escondido, California 92026. 


GUITAR, BANJO. Violin, Mandolin 
making materials, accessories, books. 
Catalog 25c. Guitar Center, Box 
15444, 7 Tulsa, Oklahoma 14115. 


"LEARN TO READ MUSIC IN ONE 
EVENING! FREE DETAILS. WHITE: 
ANTHONY CAPPELONI, 130 MELOY 
ROAD WEST HAVEN, CONN, 06516. 


^ FREE - Fully Illustrated Music Cat- 
alog. Accessories, Instruction Books, 
Hepair Parts. Marina Music. Box T18- 
A, Marina Del Rey. California 90291. 


e a i a n i aan - ——_— — — _ -— 


LEARN Banjo-5- String Bluegrass. 
Easy. No Music, Free Details. lay- 
25-A, Marietta. Georgia 


lock, Box 
30080. 


FREE Guitar Music Catalog! Aloha 
Publishers, Box 20374PS, Dallas, Tex- 
as 75220. 


ELECTRIFY — ‘Player — Pianos, Pump 
Organs quickly, inexpensively with Lee 
Silent Suction units. Write Lee Music, 
525A Verezia Ave., Venice, California 
00291. 


58 SONG WRITERS 


— SONGWRITERS! Country - Western 
Songs Wanted for Publishing. record- 
ing at our expense! Authors of accept- 
ed songs required to pay cost of only 
one handcut record! (Publishing con- 
tracts issued upon author's request.) 
Country - Western Recording. Box 
323PS$, Quincy, Massachusetts 02169 
(A Talent Company.) 


SONGWRITERS. Subscription three 


dollars. Song Request Magazine, 
Mount Morris, Michigan 48458. | 
SONGWRITERS! Poets! We need 


new song material for immediate pub- 
lishing. recording consideration! Ac- 
cepted songs recorded. published at 
our expense! Author pays cost of only 
one handcut record! : Publishing con- 
tracts issued upon author's request. i 
Grand Recording, 1354PS Hancock 
Street. Quincy. Massachusetts 02189. 
(A Talent Company. | 

POEMS set to music. Songs record- 
ed. Send poems, songs. Crown Music. 
40-P West 32, New York 10001. 


FREE. Helpful Song Selling Sug- 
gestions. Promotion, Box 277-P, 
Bloomfield, Connecticut 06002. 
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SONGS, Psems Wanted for Publish- 
ing, Recording! i Publishing Contracts 
issued upon author's request.) Talent, 
17PS Longwood Road, Quincy. Mas- 
sachusetts 02168. 

POEMS wanted for songs. Nashville 
Music Productions, Box  40001-M, 
Nashville, Tennessee 37204. 


RECORDS Made. Publishing Con- 

tract Guaranteed on accepted songs. 
poems, to Talent Sesrchers of Holly- 

S add. 6311V Yucca, Hollywood. Cali- 
fornia 90028. 

SONGPOEMS Urgently Needed Pos- 
sible Recording -© Publishing. 50-50 
Agreement,  Eetty'a Music Makers. 
1417 Park Building, Pittsburgh. Penn- 
s¥Vivania 15222. 


60 BUSINESS 
OPPORTUNITIES 


"TCITETEEREREIE 
= WHO'S MAKING =" 
= A BUNDLE? s 


Ir] How much profit does Joe's punine a 


make (exactly)? Any business? Costs? 
Cash needed? Knowledge needed? How 
to start? Case history detalls on every 
profitable business around. 


B INSIDER'S REPORT 3P E 


Box 90854, Los Angeles 90009 


aiii — 


EARN extra money in your spare 
time mailing commission circulars. 
Rush addressed, stamped envelope for 
free details. John Chidester, Box 106. 
Hardenville, Missouri 65666, PIMAS. 


$25,000 + YEARLY Spare time. 
guaranteed Mailorder System! Start 
with $7.00. Rush 25c (refundable). 
Mears-PS, 5363 Essex, Alexandria, 
Virginia 22311. 


MAKE Magnetic Signs. Machineless 


Method. Profits Enormous. Write: 
RIBASAPS, Bardstown, Kentucky 
40004. 


IMPORT-Mailorder Opportunity free 
at our risk and expense for one full 
year. Earn $15,000 or pay nothing. 
Details: Northeast Imports, World 
Trade Division, Box 111N1, Fremont, 
New Hampshire 03044. 


REPAIR TYPEWRITERS: Book 
$3.00. United Typewriters, 12429 
Southeast Stephens, Portland, Oregon 
97233. 

ENJOY A-1 Credit. Borrow Any 
Amount Money. Any Purpose. No in- 
vestigations, Receive redit Cards 
Galore. Vernon, 3218PS, Clearwater 


Beach, Florida 335 915. 


£178.00 WEEKLY : 2nd Income. Free 
Details, FAS, Box 13651, San An- 
tonio, Texas 182 13. 


SR ELECTRONIC. 
Ay ASSEMBLY BUSINESS 


[Start home, spare time. investment, knowledge or | 
experience unnecessary. BIG DEMAND assembling | 


lelectronic devices. Sales handled by 
professionals. Unusual business opportunity 
FREE: Complete illustrated literature 


BARTA, Box 248M7 
Walnut Creek, Calif. 94597 


HOW To Earn At Home Addressing 


Envelopes, Rush Self - addressed. 
Stamped Envelope. D. M. White, Box 
924D, Q! Oil l City, Pennsylvania 16301, 


— BECOME Tax Consultant. Our Stu- 
dents earn $1,000-$3,000 every tax 
season preparing returns evenings. 
State approved, National Tax School, 
Monsey 1WD, New York 10952. 


^ REPRODUCE! CARVE! ENGRAVE! 
WOOD, Metal. Cheap! Easily Built 
Machine. Economy Enterprises, Box 
23-A, Highland, Maryland 20777. 


J MAILORDER DEALERS WANTED. 
50 % -400 % Profits. Details 25c. Sil- 
vB, 467PS Shears Street, Wrentham, 
Massachusetts 02023. 


SELL Books!! complete Mailorder 
Plan, Vikari's, Box 1312PS2. Salt 


Lake City. Utah 84110. 


DROP-Ship Contacts - U.S. and 
Worldwide. No Inventory Investment. 
Free Petersburg 


Details: Aids, St. 
Office, 4125 ‘66th Street No., Florida 
33709. 


CALIFORNIA MANUFACTURER 
NEEDS MAN to assemble our product 
and be local agent, experience unnec- 
pete May start while presently em- 

PONI. Five- flgure income for respon- 
sible applicant. S.K.R.C, Manufactur- 
ers, 2347 West 238th Street, 
rance, California 90501. 


PIANO Tuning Made Easy. Manual 
and all necessary tools, only $22.50. 
Ten-day money-back guarantee. De- 
tails Free. Stamm Industries, 813 W. 
Lovelle, Kalamazoo, Michigan 49007. 


PORTABLE Sandblaster $29.95. 
Distributor wanted brochure. 
Inka, 
TT00 e. 


Box 66573C. Houston, Texas 
MAKE Magnetic Signs. 

its. Free Information. 

Lenora, Kansas 67645. 


Tor- 


Big Prof- 
Universal, 
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HOW AND WHERE 
TO GET CAPITAL 


Free report. Get $500 to $2 
million. Small loans easy. Write: 


National Counselor Reports 
Dept. 3. Kerrville, Texas 78028 


MAIL Baby Catalogs imprinted with 


vour address to New Mothers for Big 
PEOR Details 25c. Volz-PS, Ypsilan- 

ti. Michigan 48197. 

— EARN $60.00 Daily Manufactur- 
ing Concrete Fence Posts. Practical- 
ly no investment. Send Stamped- 
addressed envelope, American, Ex- 
celsior Springs, Missouri 64024. 


$100.00 WEEKLY spare room. Raise 
redworms Udorless Soilless way. 
Charles Morgan, Box 116-C, Bushnell, 
Fla. 33513. = 

START Your Own Correspondence 
School — United Career Schools, 
sae South Gate, California 
90 3 


. Make 25c each. 
No addressing or Postage necessary. 
Details $1.90. Davan, Box TT. Middle 
Island, New York 11953. 

— $70 to $200 Weekly - Home. Spare 
Time Simplified Mail Bookkeeping. Im- 
mediate Income. Easy. Auditax. Box 
347417, Los Angeles, California 
90034. — 

HOW To Make Money Addressing, 
Mailing Letters. Offer Details 10c. 
Lindbloom Sales, 3636 Peterson, Chi- 
cago 60659. 


FInDERHOoOD® 
Founded in 1961, this world-wide 
finders' club releases bi-monthly Re- 
ports on finder's fee opportunities 
in business, investments, and allied 
fields. Listings are backed by signed 
payment agreements. 3-year mem- 
bership: $100. (Foreign, $125). 

Trial membership: $2. 

FINDERHOOD, INC. 
15 W. 38 St., (SC-30), N.Y., N.Y. 10018 


STUFF Envelopes 


ELECTRONIC Assembly Business. 
Big profits. Start home, spare time. 
Investment, knowledge, experience un- 
necessary, Free illustrated literature. 
Barta, Box 248LZ, Walnut Creek, Cali- 
fornia 9 94597. 


MAKE | $92. 00 FROM Si Square | Foot 


Plywood (Jigsaw or Bandsaw neces- 
sary). (Proof), details 25c. !Re- 
[undable). Woodarts. Bridgewater, 


Massachusetts 02324. 


FREE Money Book “990 Successful, 
Little One-Man Businesses", plus mon- 
ey loans. Work home! Small Business 
Index, Dept. 16. Kerrville. Texas 
78028. 

CASH in on the crying need for clean 
water, Distribute our Water Purifier. 
Rare Opportunity. Popular Price, Time- 
ly. Write Hurley, A Name Known Since 
1910. 3172 Sheridan. Chicago 60 60657, 


FANTASTIC Mailorder ‘Opportunity 
Mailing Your Own Baby Gift Cata- 
logs. Proven Profitable! Excellent re- 
peat sales potential, Complete profit 
details, sample catalog, 25c. Future 
Products, Box 35104. Kingsport. Ten- 
nessee 37664. 

JAPAN SOURCING for mail order 
promotions. Friedman. Shiba P. O. Box 
234. Tokyo, Japan 105. 


,HOW 'to make money clipping news- 
er items, $2.00 - $10.00 each. De- 
ills Free, Clippings, Box 10343-PS1B, 

Palo Alto, California 94303. 


$80.000 ESTATE Within Four Years 
After Starting With Nothing. Work 
From Home. New Market. No Invest- 
ment, Canvassing or Selling, People 
Call You! For Full Details Send $5.00 
to: Box 5086, Dearborn, Michigan 
48128.  — 

MAKE EXTRA MONEY, Copyrighted 
report show how vou can turn a 
hobby into money making venture. 
Common and/or unusual household 
articles may be worth hundreds of 
dollars, Booklet HH655, $1.00. Hal- 
len House, 10632 Pedro Way, Rancho 
Cordova, California 95670. 


TAKE Catalog Orders. We drop-ship 
1001 best selling specialty products. 
Lowest below wholesale prices. Im- 
mediate delivery. Spectacular home 
business opportunity. Free Bock, Sna- 
cialty Merchandise Dept. S-S-12, 
Woodland Hills, California 91364. 


NE W! BIG-PROFIT! COMBINATION 


HOME BUSINESS 


7 Wo direct selling -- you operate Locally 
and or Mail Order. Up ta $5500 net profit 
OU year — and more! Operate sparelime 
WR ITE wth little or no capital. NEW, Profitable 
TODAY! Home Business Plan — INVESTIGATE! 
FREE BROCHURE OUTLINES FACTS—ACT NOW! 


MILMAR INTERNATIONAL, LTD. 
DEPT.M-P5 e P.O.BOX 83 e PAISLEY, FLA. 32767 


Worked 16 hours 


a day 
AGAIN? FÜR 
HC 


Be a Fox Swimming Pool Dealer. If 
you qualify you'll get in on the ground 
floor of the booming billion dollar lei- 
sure-time market and run a rewarding, 
stimulating business-of-your-own. 

You'll be part of Fox Pool Corp.— a 
solid, long-established growth com- 


pany with a national network of suc- 
cessful builders. We will set you up, 
train you, guide you. We back you up 
with national advertising, leads, sales 


promotion aids, technical assistance 
and Field Reps. to support your efforts. 


You'll offer the best packaged in- | 


ground swimming pool in the world. 


The best. It installs in just days! Result: | 


more pools in less time for more profits. 
If you're tired of making others rich, 


| invest in a phone call or 8c stamp and f 
| get complete details. Call Don Dahowski 
| (T17)-764-8581 or write, Fox Pool Corp., 


P.O. Box 549, York, Penna. 17405. 


FOX X 


THE STRONGEST NAME IN POOLS 


A FORTUNE IN JUNK! Learn Up- 


holstery at home . . . turn cast-offs 
into chairs, sofas worth $100's. No 
experience needed. We show vou how 

., even supply all tools and practi- 
cal furniture kits! Veteran Approved. 
Booklet mailed FREE. Modern Up- 


holstery Institute. Box &99-YPS. 
Orange, California 92669. 
SELL New Sensational Car Thiel 


Signal. Lightning Seller. Samples for 
Trial, Northwest Electric, Ave. 175, 
Mitchell, South Dakota 57301. 


MAILORDER Millionaire helps be- 
ginners make £500 weeklv. Free report 
reveals secret plan! Executive (1B12), 
333 North Michigan, Chicago 60601. 


IMPORT - Export opportunity, prof- 
itable worldwide mailorder business 
from home, without capital; or travel 
abroad, We ship plan for no risk ex- 
arm in ation. Experien Ce LHnecessary, 
Free report, Mellinger, Dept. G269C, 
Woodland Hills, California Uu1364. 


MAILORDER BEGINNERS LIBRARY. 
Learn Professional Secrets Inexnen- 
sively! Write: HOW, Box 4457P512, 
Downey, California 90241. 


MAKE $7.50 to $15.00 hourly 
building portable custom cases in your 
home. Huge demand. Get orders by 
mail. We supply materials, instructions 
— everything. Free Details. Custom- 
case, 6075 Soto, Dept. C-512, 
Woodland Hills, California :/1364. 


SECRETS! Mail Order Success. In- 
ternationally famous expert reveals 
how to make home business fortunes. 
Beginners: Get free report "Make 
Money By Mail." Discloses free adver- 
tising, profitable products. Mailen, 
Dept. GC69C, Woodland Hills, Califor- 
nia 91364, 


$700 MONTHLY, Immediate Income. 
Stuff envelopes at home, Information, 
send self-addressed stamped envelope. 
Cottage, Box 25053-DAL, Los Ange- 
les, California 90025. 


CLAIM ABANDONED SILVER— 
$20,000 secret revealed! Free infor- 
mation: Silverman 4A-12, Box 548, 
Woodville, Texas 75979. 


INSTALL Burglar Alarm Systems. 
Big profit home business, Beginners 
start spare time, without mechanical 
experience or costly equipment. Free 
starter plan. Nasco, Dept. G269C, 
Woodland Hills, California 91364. 


LET Others make none for you. 
Start Home Business. | or part 
time. I show you how. Free Report. 
Morgan, Dept, G269C, 6100 Variel, 
Woodland Hills, California 91364. 


BIG Money Abandoned Land. Helped 
Others. Free Information. Tax Sales, 
Box 3B, Montreal, Canada 206. 


MAKE durable building plastic eas- 
ily. Waterproof, Fireproof. Economi- 
cal, Bays Laboratory, Cedaredge, Colo- 
rado 581413. 


RECEIVE £$2 50.00-Stuff 1000 En- 
velopes. Earn Immediately. Details 
25c, Saffar, Box 1956PS3, Atlanta, 
Georgia 30301. 


$250.00 PER Thousand, Stuffing 
Envelopes! Unconditional Money Back 
Guarantee! Complete starters kit $1.00. 
HOMEWORKERS, Box 24413DG, Oak- 


land, California 94623. 


I MADE 352,000.00 Monthly by 
Mailorder Evenings Only! You 
Can Too. Free Proof! Asbury, Box 
161-C, Madison, Ohio 44057. 


^ $200.00 DAILY In Your Mailbox! 


pL aa ad To Follow Mailorder Ex- 
e Details. Associates, Box 
136H. Holland, Michigan 49423. 


PIANC Tuning Learned Quickly at 
Home! Tremendous eld! Musical 
knowledge unnecessary, GI approved. 
Information Free. Empire School, Box 
JAT. Miami 33145. 


imer) Details Free! Quality, Box 95, 
East Rockaway, New York 11518, 


VENDING Machine, No selling. 
Routes earn amazing profits. Big cata- 
logue Free. Parkway Corporation, 715- 
PSB Ensor Street, Baltimore, Mary- 
land 21202. 


FREE Book “2042 Unique, Proven 
Enterprises." Tiny Businesses but Huge 
Profits! How Little Fellows beat infla- 
tion. Work home! Haylings, Carlsbad. 
California 92008. 


MAIL Baby catalogs, imprint, to 
new mothers. Big profits! Details 
$1.00. Krefski, 609-B Lee, Plymouth, 
Pennsylvania 18651. 


HOLLYWOOD Cementcraft: Offers 
Highly Profitable Home Business. Ex- 
perience unnecessary. Unlimited 
Unique Pottery Designs. Easily Made 
Without Moulds. Birdbaths, Fountains, 
apes Wells, Waterfalls, etc. Chemi- 
cal Coloring Formula Marble-glazing. 
Free illustrated Brochure. Concrete 
Facts, 602 Athens Street, Altadena, 
California 91001. 


MAKE “Year's Income in 8 weeks 
Camping. No selling, Capital or Land 
necessary. Write Edru's, Route 5, Box 
5733, Gig Harbor, Washington 98335. 


BECOME "Mortgage Proker." Lu- 
crative! Capital Sources, Box 99D, 


Uleta, Florida 33164. 


$60.00 DAY, Manufacturing con- 
crete posts. Blocks. Mold Equipment 
Catalog $1.00 refundable. Carlane. 
Route One, Box 95, Rapid City, 
South Dakota 5T701. 


TREMENDOUS Wholesale Bargains, 
Half million nationally known prod- 
ucts. Rock-bottom prices. Close-outs, 
bankrupts. Dropship merchandise, Au- 
tomobiles. Worldwide Imports, Hong 
Kong clothes. Free details. Internation- 
al Buyers, Box 16386-PS5, Portland, 
Ore. 97233. ] 

EARN Money raising fishworms for 
us, Write: Oakhaven-43, Cedar Hill. 
Texas 75104 


SELL Books by Mail. Complete Deal- 
er Setup - 25c. Midwest Mail Sales. 
pee enr Shawano, Wisconsin 
d 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets: Car- 
ter Farm. Plains, Georgia 31780. 


I MADE $40,000.00 Year by Mail- 
urder! Helped others make money' 
Start with $15.00 — Free Proof! 
Lf Box 318F, Ypsilanti, Michigan 
48197. 


$500.00 WEEKLY, Selling Business 
Information by Mail. FREE DETAILS. 
Clark, Box 80521N, Atlanta, Georgia 
30341. 


LECTROGLAZING 
ONCE IN A LIFETIME OPPORTUN- 
ITY Resurfacing Old Bathtubs and 
Ceramic Tile without Removal in 
Homes, Motels and Hotels. Unlimited 
Market. Send $1.00 for Brochures and 
Information, Refundable with First Or- 
der to: Lectroglaz, 926 North Hard- 

ing, Chicago, Illinois 60651. 


NEW! T00% Profit! Make. Sell 
Bricks! Free Details! Xcito Forms. 
5715 North Mozart, Chicago, Illinois 
606259, 

HERBALISM! The Home Gold Mine! 
FREE LESSON, SEEDS, Herbalism In- 
stitute-A, Box 968, Glendora, Califor- 
nia 91740. 


BIG Profits, Sell Engraved Social 
Security Plates, Free Sales Kit. Bag- 
well's, 119-PS Oakhill Driva, Green- 
ville, South Carolina 2961 


67 MONEYMAKING 
OPPORTUNITIES 


EARN MONEY IMMEDIATELY 


SELL Nationally Famous Enap 
Shoes part-time or full time. Hig 
cash commission immediately plus bo- 
nuses monthly, benefits. Your own 
hours, your own business, No invest- 
ment. Free selling and training kit. 


Lowell Harris, Dept. PS-12, Knapp 
Centre, Brockton, Massachusetts. 
02401. | 

HOMEWORKERS - $185.00 Weekly 


Possible, Send 25c & Stamped Self- 
addressed envelope - Odyssey, Box 
ieee Philadelphia, Pennsylvania 


to make mone clipping news- 

paper items, $2 10.00 each. De- 

s Free, Cus pings, Box 10343-PS14A, 
Palo Alto, Call ornia 94303. 


EREU iac. Bina ur iate a oe tn 
MORE MONEY. 500 Companies Need 
Homeworkers! Complete List $1. Co- 
lumbia, Box 24413, Oakland, Califor- 
nia 94623. Vo 
MAKE MONEY WITH YOUR CAMERA 
BOOKLET $1.00. The Alan Com- 
pany. Box 694, Main Street. Bucks- 
port, M Maine 04416. 


^ BECOME A WRITER! Earn up to 
$250 per article! Learn the Shortcuts 
to success. Popular author tells vou 
how. $2. Comar Publishers, Box 


15083PS, Columbus. Ohio 13215. 


MAILORDER Literature Sent FREE! 
Write: Graphics, Box 3462, San Ra- 
fael, California 94901 


MAKE Extra "Mones. New “How 
To" booklet turn hobby into profit 
making venture. $1.00. Hazel’s Shop- 

ping Center, 32 McFall Road. Apala- 
Fhin, N New York 13732. OSA 


EARN Extra Cash. $6. 00 Hourly 
Possible Taking Orders for Engraved 
Metal Social curitv Plates. Send 
Your Name and Social Security Num- 
ber for Free Sample in Your Own 
Name and Number, Kit included. Life- 
time Products, Lox 254B89-C, Raleigh. 
North Carolina 27611. 


GROUND FLOOP OPPORTUNITY 
Cosmetics and Cleaning Products. 
Goodman's. Box 30008, Cleveland, 
Ohio 44130. 


“FUND RAISERS - INDIVIDUALS" 


SELL Lifetime Social Security 
Plates. Pros pects Unlimited! FREE 
SALES D R Sales. General 
Delivery. ' Gatlinburg. Tennessee 
3TT38. 


HIGHER Income, Security and Pow- 
er. 256 Page Book Thinking Big Re- 
veals Secrets that Make Men Rich. 

Ife ^" 00. Alfred Catone. 12 Elder 
Drive, Commack. New York 11725. — 


£1.00 PUTS You on Mailing List. 
Gifts, Catalogs, Money Making Oppor- 
tunities. International, Box 2761. To- 
leds, Ohio 43606, 


EARN AT HOME addressing enve- 
lopes. Rush stamped, self-addressed 
envelope plus 25c for way you can 
get started for $1.00. Burcke Sales. 
1404 Transit, Dept. 1A12, New York 
14043. 


GET Rich by Technophysical Meth- 
od! New Book Reveals Secrets. $2.95 
to: Developmental, 303 Deery Lane, 
Tullahoma. Tennessee 37388. 


PENNY STOCKS have prc profit | poten 
tial. Free information. Analyst-PS, 
Box 534, Camino, California 95909. 


MAKE $1.00 Per Sale selling en- 
graved metal Social Security plates. 


Free Sales Kit. Engravaplates. Box 


10460-55, Jacksonville. Florida 
32207. Wes MU E 
ASDAESSERS — 50 Companies 


Want Addressers. Send Self-Addressc | 
nvelope. Cal Enterprises, Hox 4516- 
Y, Compton, California 90224. 


FREE. Learn dozens of easy ways to 
make monev full or part time. Write 
for Free 5-month subscription. Sales- 


man's mnortiunite Magazine Dent. 
18-OM, 1460 Hancock Center, Chi- 
CLEO bWol lL. 


FREE 100-page Catalog waiting to 
bring you Big sparetime cash commis- 
sions. Sell Advertising Book Matches. 
Every business a prospect . . . complete 
selline instructions furnished. Stead 
repeat business. Dept. PA-1273, Su- 
perior Match Company, 7530 South 
Greenwood Avenue, Chicago, Illinois 
606195, 


. $100,00 EXTRA Weekly Easy! 
Spare Time! Details, Beautiful Sample 
Free. Russell Products, Dept. D64. 
Columbia, Tennessee 3840 


MAILERS Wanted! eds up to 
$500.00. mailing 1000 circulars. De- 
tails, 25c, Smyre's, 953PS, Newark 
N.J. 07101. 


— $200.00 FROM sheet 14" Plywood 
incra Details 25c. Novelties, 610 
So. 24tr. Elwood, Indiana 46036. 


EARN A STEADY INCOME 
^ SHARPEN 


CIRCULAR SAWS | 


Professional circular 
saw sharpener sharp- 
ens saws 5” to 60", 
rip, cross-cut, com- 
bination, dado. Easy 
to operate—-accurate 
—fauat—safe. Bevels 
gums. 


45°, joints. 


You can profit from this 
machine. 

Thousands of Circular 
saws need sharpening’ 
every month. 


Write for details 
MANUFACTURING CO. 
8931 VENICE BLVD. 
LOS ANGELES, CALIF. 90034 


$ 75.00/HOUR $ 


FROM CKJACK! EARN A LIVING OR ENJOY 
YOUR NEXT VACATION, FLAY RELAXED. IT i$ UH- 
COMPLICATED, NEW AND 100% GUARANTEEDI 
HEED ONLY SMALL CAPITAL. NO one HAS EVER 
ASKED FOR THEIE MONEY-BACK . . . MO ONE! 
"UIT WORKS -- SEE FOR YOURSELF - 
30-DAY MONEY-BACK GUARANTEE 
SEND ONLY $5.00 DEPOSIT C.O.D. Of $25.00 TO, 
WAYME W. YOUNG 
AM RD. HAXWINTON, CONN. 04790 
* (OVERNIGHT DELIVERY FOSTAGE-PAID) & 


MEN - Women! Fill out income tax 
[orms at home in own business. We 
show you how, Simple, easy to learn. 
$700 per month earnings possible. 
malled free. No salesmen. Hur- 
ry, Federated Tax Home Training 


School, 2020 Montrose, Chicago 
a Andpgsum EN eti esa 

FREE Secret Book “2042 Unique. 
Proven as." Largest success- 


Enterprises 
ful collection! 
Knowns. ' Work Home! Haylings. Caris- 
bad, Cahfornia 92008. 


ADDRES*ERS and Mailers Needed’ 
Free Details! Splendid Opportunity’ 
"004 iX 24-0, Chalmette. Louisiana 

UUA m 


$40 DAILY | Possible Tying Fishing 
Flies at Home. Details 2 Flvco, Box 
451PS, Albany, Oregon "91321. 


LEARN the secrets of repairing 
junk batteries. "Fabulous Profits" at 
home. Apex Engineering, 3100 Ho- 
mona Road, 


Atascadero, California 
93422. 


START Small. Highly Profitable 
Electronic Production in your base- 
ment. Investment, knowledge unneces- 
sary. Postcard brings facts. Barta-EZ. 


Box 248, Walnut Creek, California 
94597. obe. MN ar 

HIGHER INCOME. Securit and 
Power. 256 page Book “Thinking 


Big“ reveals secrets that make men 
Rich! Send $2.00. The Variety House. 
PS123, 1414 South 120th Street. Se- 
attle, Washington 98168. 


1000 % PROFIT Bronzing Baby 
Shoes In Your Home. Free Honest 
Facts, NBC-PS, Gower, Missouri 
64454, 


$75 DAILY Showing Car Owners 
How to End Waxing-Polishing For- 
ever. Samples, details Free. Interna- 
tional, 34 E. 12th Street, New York. 
New York 10003. Dept. PSD-1. 


HOW to make Money Writing Short 
l'aragraphs. Information Free on 
“Home Studies in V'ribing'"". Marrett 
Dept, C-86-D1, 6216 N. Clark, Chi- 
cago 60660. 


OVER $16.50 an hour. Spare time 
at home! Rubber Stamp industry 
needs small manufacturers. We fur- 
nish all equipment ind know-how! 
Particulars free! Write: Roberts. 
Room RC-3-CP, 1512 Jarvis, Chicago, 
I linois. 60626. 


8500 WEEKLY Showing People 
How to Eliminate '"Waxing of Floors 
Forever." Free information, Fiberglass, 
34 E. 12th Street, New York. New 
York 10003. Dept. PSG-1. 


PYRAMID Anything Worth $10.00 
mto e700, 000. by ahaa NON dee. 
Absolute — proof-free. osc 
9007. Santa Rosa, California 95405. 


WORLD'S Leading contest maga- 
zine, 50c. Prizewinner, 1315 Central. 
St. Petersburg. Florida 33705. 


400 & PROFIT from square foot 
plastic. Details Free. Jo-Mar-Ko. 
pop ^ 1534893. Detroit, Michigan 


P 
48234 

“300° PROFIT Selling Rings. Tri- 
ple Money In 30 Days Or Money 
Back. Free Details, Anka, P, O. Box 
Au38-PS. Cranston, Rhode Island 
02920. 

$250, 00 PER Thousand, Stuffin 
Envelopes! Unconditional Money Bac 
Guarantee! Complete starters kit $1.00. 
HOMEWORKERS, Box 24413-CG, Oak- 
land, California 94623. 


HIGHLY 
PROFITABLE ONE-MAN 


ELECTRONIC FACTORY 


Investment unnecessary, knowledge not re- | 


quired, sales handled by professionals. 


| Postcard brings facts about this unusual 


opportunity. Write today! Barta-JZ, Box 
248, Walnut Creek, CA 94557. 


62 EMPLOYMENT 
INFORMA TION 


Passage, 
about Wages. 
faction Guaranteed, ' Send 
Austra. Box 12313. Portland, ONE 
971212. sri sie iy dim 

EXCITING Overseas Jobs, Directory 
$1.00. Research Associates, Box &89- 
PL, Belmont. California 94002, 


OVERSEAS EMPLOYMENT... Aus- 


tralia, South America, Asia! 
All occupations! $700-$3,000 month- 
Iv! Write: Employment International. 
EOM IR NA Indianapolis, Indiana 
4B s 


OVERSEAS Jobs — Europe, South 
America, Australia, Far East, 
2000 openings all trades. Construc- 


tlon, Office, Engineering, Sales, etc. 
$700 to $3. ‘000 month. Expenses paid. 
Free ormation. Write: Overseas 


gt International Airport, Box 536- 
. Miami, Florida 33148. 


AUSTRALIA NEW ZEALAND 
WANT YOU! 50, 000 Jobs! Paid Trans- 
rtation! Latest Information and 
orms. $1.00. Austco, Box 3623F. 
Long Beach, California 80803. 
 OVERSEAS JOBS — NOW HIR 
ING. 103 Countries. All Occupations. 
High Pay, Free Transportation, Tax 
Benefits, Latest Computerized Reports 
—$2.00. TRANSWORLD, Internation 
al Airport, Box 90802F, Los Angeles. 
California 90009. 


63 SPECIAL SERVICES 


INFORMATION On Anything. Fergu- 
son Research Specialista, 72-25 Wood- 
map Avenue, Woodside, New York 


66 AGENTS WANTED 
"YOUR own business — Suits $1.50. 
Overcoats 65c; Mackinaws 35c; Shoes 
i ac Ladies' Coats 30c; Dresses 
Enormous profits. Catalog Free. 


Nathan Portnoy Assoc., 2109-J Roose: 
velt: Road, Chicago, Illinois 60608. 


EVERY man B prospect. Refundable 
sales kit offer showing line belt buck- 
les, m clasps, money clips, cuff links, 
lapels, identification badges, individu- 
alized with customer's name and em- 
blems. Cap badges for trucking. bus. 
taxi, police, firemen, also postal, let- 
ter carriers and heavy construction 


emblems. Choice 5000 emblems. 
Hookfast, Box 1088-PS, Providence. 
R.I. 02901. 


67 SALESMEN— 
_ DISTRIBU TORS WANTED 


LONG Needed Invention, Want Man 
Contact Service Stations, Full or Part 
Time. Huge Profits. Write: Cyclo, 
3816 Dahlia, Dept. 105, Denver, Colo- 
rado | 80201. N P. 


AN ‘Ohio Oil Company offers oppor- 
tunity for high income Plus cash bon- 
uses, convention and fringe 
benefits to mature individual in vour 
area. Regardless of experience. air 
mail V. A. Read, Pres.. American Lubri- 
cants Company. Box 696. Dayton. Ohio 
45401. 

OPERATE Collection Service. Send 
$3.00 for System and be in immadi- 
ate lucrative business, Creditors Ser- 
vice, ELE North Carolina 28906. 


$100 0 EXTRA a week easy! Spare 
time! Double Air Cushion shoes. Men's, 
women's line, Dress, work, play, High- 
est commissions. Shoes for vourself, 
Outfit Free. Bronson, Dept. W-123, 
Minneapolis, Minnesota 354UB. 


FREE — Easy Ways to make mone, 
selling exciting new products —- full- 
spare time. Send name, age for 5 
immer Ed ubeedpHon. Sama s 

1 y TE Ancor 
Centar, Dept. 18-OS, Chicago, Illinois 


NEW, Compact Fire Extinguisher. 
Laboratory Approved. Fantastic Prof- 
its - Exclusive territories. Norwich 
Chemical, Norwich, Connecticut 
06223. 


HERTEL Exclusive Reference Bi- 
ble! Make biggest profits with world's 
best seller! Startling 3-dimension cov- 
er! Demonstrator, supplies furnished. 
Top commissions plus extra bonus 


earnings! Write International Book, 
Dept. P, Box 118, Wichita, Kansas 
67201. 


BECOME a successful Manufactur- 
ers" Representative. Manufacturers 
Agents Newsletter tells you which 
firms are looking for representatives. 
the firms product line and territories 
available. For information write: Man- 
ufacturers' Agents Newsletter, Dept. 
151A, 23573 Prospect Ave., Farming- 
ton, Michigan 458024. 


HELP - Full or Part Time. New Prod- 
uct Service Information. Mail Resume 
P oan 135 RR1, Roseburg. Oregon 


DO you wish to use or sell a plant 
food that is field proven, shows the 
reatest results at lowest cost? Some- 
thing different in sales and use. Big 
monthly income or get your fertilizer 


Free. Campbell's ro-Green, (Est. 

1928). 470 Dewey, Rochelle, Illinois 

60168. 

68 REMAILING 
SERVICES 


" JAPAN REMAILING anywhere 
$2.00 letter, Friedman, Shiba oO. 
Box 234. Tokvo, Japan 105. 


NCEAL Your Location; Use Our 
Add esa. Wright, C-2112, " Asheville, 
NC 28802. 


MAILING. Half Ounce 
£1.00. Ru 1 Wald Str. 6201 
Wildsachsen, West Germany. 


“TORONTO Remails $1.00. Receiv- 
ing, Forwarding. King, Box 5662, 


Toon "A". Toronto, Canada MSW 
CONFIDENTIAL, Receiving For- 
warding. Remails 25c, Hillegas, Box 
169PS, Hainesport, New Jersey 
08036. 
BALTIMORE Remails, 25c Single. 
Pineway Services, Balti- 


Box 8509, 
more, Maryland 21234. — Kid 

$2.00 MONTH Remails. Businesses 
Welcome, Solann, Box 'L', Willing- 
boro, New Yew Jersey 08046, 08046. 


YOUR Mau Received - ^- Forwarded. 
th, 324P5 South First, Al- 
ham H California 91 802. 
FLORIDA Mall Receiving, Forward- 
ing. Write: National, Box 587-PS, St. 
Fetersburg. Florida 33731. 


CONFIDENTIAL: Receiving-Remail- 
ing-Forwarding Service. Naols, Box 
3021. Noroton, Connecticut 06820. 


AUSTRALIA Re-Airmails. Beh oe 


Tabatha, 2 oam Avenue, 
2192, Australia. 
69 CONTESTS 


NEVER WON ANYTHING? Anyone 
Can Win Sweepstakes Contests! Free 
details. Services, Box 644PFN, Des 
Moines. lowa bU303., 


: „SAMPLE “Sweepstakes Bulletin" 
Benro Box 6656PS, 
Philadelphia; Pennsylvania 18149. 


70 AUTHOR'S SERVICE 

PUBLISH Your book! Join our suc- 
cessful authors: All subjects invited. 
Send for free appraisal and detailed 
booklet. Carlton Press (Dept. PSX), 
84 Fifth Avenue, New York 10011. 


WANT Your Book Published: Leari 
how we publish, advertise, promote. 
distribute, Many successes. Free book- 
let PS, Vantage, 516 W. 34th, N.Y. 


10001. | 
72 EDUCATION & 


INSTRUCTION 


LEARN MEN'S TAILORING, Profes- 
sional methods for custom tailoring 
suits, drafting patterns. Revised, en- 
larged edition. $7.95. The Smith Com- 

ny, Box 517. Upper Marlboro. Mary- 

and 20870. 

“CHILDREN Quickly taught mathe- 
matics facts with amazing teaching 
invention. Price $1.25. Literature Free. 
Bodega, Box RJA. San Leandro, Cali- 
fornia 94577. 

TIME HAS ARRIVED! Everyone 
Should LEARN METRIC SYSTEM! 500 
Physical Measurements Converted! 
Practical Booklet! Guaranteed! $2.00. 
Kulchar Studio, Hox 1992, Philadel- 
phia, 19105. 


TRIGONOMETRY IN ONE DAY! No 
algebra, geometry or square root re- 
quired. Free brochure: Trig System, 
Box 1624-PS 123, Bellevue, Washing- 
ton 98009, 


METRIC CONVERTER: Fractions’ 
Decimals /Millimeters - Standard Fac- 
tor Chart. Pocket Size Plastic. $1.00. 
Gold Star, 3 Parkway, Pittsburgh, 
Pennsylvania 15220, 

LEARN To Fix Typewriters. Des- 
perate shortage trained men. Hundreds 
needed. Make up to $25 in one hour. 
Learn at home in spare time. Industry 
Approved course. Facts free, Send 
name Typewriter Pennir — Seba-! 
(home study), Dept. 3311-123, Little 
Fails., New Jerse UT424 


ACUPUNCTURE TRAINING “MANUALS 

DIAGRAMS and Supplies Catalog! 
Chinese Institute, Box 219W, Toronto, 
Canada M6M 422. 


— VETERINARY Assistant - - Train at 
Home for Exciting Animal Care Career. 
Send for Free “Career Kit". North 
American School of Animal Sclences, 
Dept. PC 3. Newport Beach, Cali- 


fornia 9266 V 
High School at 


home in spare time. Texts furnished. 
No classes. Diploma, Our T6th Year. 
Free Bro-hure. American Sehool. Tient. 
X946, Drexel at 58th, Chicago 60637. 


WATCH REPAIRING. Complete 
home training, Diploma Awarded. Free 
sample  'esson. Chicarn  Sehno! of 
Watchmaking, Dept. WZ, Fox River 


Grove, Illinois 60021. 


INSTANT MENTAL POWER 
a tan easily. quickly de- & 


AT powerful mental skilla— 
RA ID MTM SUPER MEM- 
SPEE READING. CON. 


VERSATIONAL SK KI LLE-— 
through revolutionary ‘‘one-iden 
learning bechniqur. 

Lang drills. exercises unnmecea 
sary vet results are ineredilly - 
awift, permanent. All fowr sob. 
jects complete on i -Anceh LP vinyl recording plus 
follow aone”. instructi lóonmal manual. Guaranteed. 
imiy £4.95 f 


UNETICS Dept. PL 
4907 Greenway Dr. Woshingten, D.C. 20016 
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STUTTER? 


BREAK THAT HABIT NOW! Learn Fluent, 
Normal speech. Eusy self-study corrects stam- 
mer or stutter habit. Amazing results by 


correspondence since 1935! Speech Pathole- 
gists certified by Flo. Commissioner of Edv- 


tation. FREE details. Write today: Emery 
Institute, Box 857-P54, Winter Pork, Fla. 
32789. 


PERFECT husband - wife business. 
Learn upholstery at home. Make $10 
in an Doue nU. repair - ae for 
even tools, in- 
cluded. igger pro Booklet. Upholstery & 
Decorating School. (home studvi, 
Dept. 5311-123, Little Falls, New Jer- 
sey UT424. ey aia 


PIANO Tuning quickis learned with 
home study course. Diploma granted. 
american Tt School, 17050 Telfer 
Drive, Morgan ul, California 95037. 


UNLOCK Your Future. Become pro- 
fessional Locksmith by spare time 
home study. Make up to 56 per hour. 
All tools, equipment, incl. Facts Free. 
Send name. Locksmithing Inst. (home 
(Study), Dept. 1311-123, Little Falls. 
New Jersey 07424, 


GAME WARDEN, Government Hunt- 
er, Forestry, Park & Wildlife Service 
announce job openings regularly, Pre- 
pare at home for outdoor work, good 
pay, security. Approved for Veterans! 
FREE! “Conservation Career Kit." 
North American School of Conserva- 
tion say Er a PCCC3, Newport, Califor- 
nia 


Get A 
Philosophy, 
Homeo y, 35 


d ENERGIE 


British Diploma in Color. 
Biochemistry, Radionics 
courses. Curricular 
ree. Dept. PSM, Braintridge Forest 
ool, “‘Highfield"' Dane Hill Hay- 
Heath, Sussex. England. 


LEARN Auctioneering. Free Catalog. 
Reisch ple pim College, Mason City. 
3. Iowa 50401. 


EARN Electronics Degree, mainly 
by correspondence. G.I. Bill approved. 
Free catalog. Grantham, 1503 N. West- 
ern, Hollywood, California 90027. 


MISSOURI Auction School. Veteran 
Approved. Free catalog. 1600-05 Gen- 
esee, Kansas City, Missouri 61102. 


DEVELOP Mind Power personality. 
memory while asleep! Free details. 
SLRA, Box 24-SF, Olympia, Washing- 
ton 98501. — B J— ——  — — nnn — 

BECOME Ordained Minister, Free 
Information. Church. Box 324. Dav- 
tona Beach, Florida 32015. 


‘SURVEYING PAYS BIG!!! United 
States ent of Labor reports 
“openings cor , 26. 000 Surveyors in 
next ten years.’ " Easy home-study plan 
guides you. Send for Free “‘Surveving 
Career Rit." North American School of 
Surveying, | F- Newport ileach, Cali- 


WELDING TRAINING. Basic and Ad- 
vanced Training wee Pega Welding 
pe, TIG. 
MIG, Plasma. M art a non-profit 
school, is ae atten by NATTS. Ap- 
proved Ohio 70-12-0064-HT. Write 
for school bulletin and course sched- 
ule. HOBART SCHOOL OF WELDING 
45913. OT Box 73, Troy, Ohio 
4 


LEARN Sewing Machine Repairing. 
Men, Women, Lucrative profits. Pro- 
fession with bright future. run 
Corres Schoo Box 


Spencer, lowa 51301. 


OPERATE Collection Agency. "Lit- 
tle Gold irt oo Credit, Roa- 
noke, Virginia 2 


eRe. items Church 
chartered 1887! Write! 708 Brave. 
Monroe, North Carolina 28110, 


ee MEE n aM 


X PROBLEMS? There's an ‘answer! 
Free Home Study by Mail in the Torah 
or Confraternity New Testament. Please 
pa your religion. Lamplight Stud- 
ELM Box 88-E, Brooklyn. New York 


FREE Catalo ^ d ox tba Port 
courses. ta, aoa 1 
Hueneme, "California 930 

ALTERNATOR, Cenaretai Rebuild- 
ers Course, Including Equipment. Sec 
Auto Supplies and Equipment. 

BE Wise, Become Rich! Receive 
Abounding Joy. Piece of Mind. In- 
structions $3.00. Moon Enterprises. 
gogl aopringbok, Chesterfield, Virgin- 


ALUMINUM SIDING INSTALLATION. 
AV Profitable Business. Free Info. 
Alco taing School, 50 Meadowbrook 
Road. Danbu 


DIGITAL:THEORY,DESIGN , 
CONSTRUCTION 


LOGIC 


NEWSLETTER © 


SAMPLE COPY $ 1.00 
LOGIC NEWSLETTER 
POB 252 
WALDWICK,N.J. 07463 


166 | POPULAR SCIENCE 


ry, Connecticut 06810. 


EXTENSION and Post Graduate 
Awards in Philosophy, Arts, Sciences. 
Botanic Medicine, Homeopathy and 
others. 25 subjects. Curricular free. 
Airmailed 51.00 ‘refundable;, Regis- 
irar, Sussex College of Technology. 
Highfield. Dane Hill, Sussex, England. 


‘USED Courses! Books, Catalog 10c. 
(Courses Bought). Lee Mountain, Pis- 
wah, Alabama | 35765. 


COLLEGE De at Home, Choice 
of Subjects Incl. Law. Easy Tuition. 
Williams College, 015 Cerrillos Road, 
Santa Fe, New Mexico 87501. 


73 CARTOONING, 
SIGN PAINTING 
CARTOON for money ! ! ! Free Boo 


Success, Box S885B, Dearborn, MiShE 
gan 48121. 


LEARN Cartooning at Home. Ap- 
proved for Veterans. Free Bulletin. 
Cartooning, T069G, Colorado 
Springs, Colorado 80933. 


23 LESSON Compact Cartoon 
Course and  Cartoonist's Magazine 
$2.00! Tooners, Box 30367, Lincoln. 


Nebraska 88510. 


SIGN Painting — $1000 per month 
part-time. Free catalogue. Kaufmann 
pe a Centertown, Missouri 65023. 


MODERN Cartooning taught by 
mail, Write for free brochure, Car- 
toonerama, Box 263-1P, Branford, 
Connecticut 06405. 


74 ART INSTRUC TION | 


Fantastic new Manual shows 
you how to produce |ife-eler 
ol Images of anyone in min- 
utes or double your money 
hack! ALL you need is oil 
ar acrylic paint, brush. càm- 
VEE, ü expensive egquip- 
ment needed. 
friends, M 
part time. 


do tt, Complete | lier. à; 
cohol Mek VE only $5 t 
JF Y PORTRAIT, DEPT. PS 12 
2830 Garey St., San Pedro, Calif, "90731 


74A ARTS & CRAFTS 


M STAINED Glass - List and Pamphlet 
30c. L & S Hobby Services, Box 129. 
Cedar Grove, New Jersey 07009. 


76 DETECTIVES 


"HOW To Start A Detective Agen- 
cy," Complete, Factual Information 
tells all! Money-Back Guarantee! 
aio. 00. Western Press. Box 1669. 
Cave Creek. Arizona 85331. 

DETECTIVE Profession, easy home- 
study; free tie-tack or lapel pin, cer- 
tificate, future. GI approved, Profes- 
sional Investi ators, Box 41345, Dept. 
CB, Los Ange es, California 90041. 


EXCITING Profession. Easy Home- 


tec 
Universal City, California 91608. 


77 LOANS BY MAIL 
BORROW by mail! Up to $1500.- 
00. Convenient terms. State Licensed. 
Postal Finance, Dept. 11-T. 6018 Mili- 
tary Avenue. Omaha, Nebraska 6810.1. 


78 | WINEMAKING — 


HOMEWINE 


end pin, eosin tor yun 
Wua a harha bebt. 


SEND FOR FREE CATALOG | 


Aei brie 
Hei . 


Mall Cainii = Bavarian Tern = Badila Cape pag - = 
Wina Tassi Ghumiasls = 
Aida = AW Leake — | — ; 


| DANENBERGER'S BOX 276-5 
NEW BERLIN, ILLINOIS 62670, 


,,EREE Winemakers Comprehensive 
Supply Catalog. Winecrafters, Box 24. 
bington, Pennsylvania 19001. 


LARGEST Stock Supplies and Equ uip- 
ment. We have the know-how. rite 
for catalog, advice, consultation . . 
Jim Dandy Wine Supplies, 8454 Beech- 
mont, Cincinnati, Ohio 45230. 
WINEMAKERS . Free Illustrateri 
RUP Catalo of yeasts, E ri s 
Rec Continental, cor 33P5 
Indianapolis, T , Indiana 46218. 
WINEMAKERS: Free | illustrated cai cat- 
alog of yes equipment. Semplex. 
55412. OT Minneapolis, Minnesota 


WINEMAKERS catalog — free, Bac- 
chanalia, 273 Riverside Ave.. West- 
port, Connecticut 06580. 


WINEMAKERS: Free catalog. Fast 
Service. Arbolyn, Box 663, West Co- 


lumbia, South Carolina 29169. 


FREE Winemakers Supply Catalog. 
Excellent Selection of Fruit & Grape 
Concentrates. Kraus, Box 451N, Ne- 
vada, Missouri 64772. 


WINEMAKERS Discounts on all 
Supplies and Equipment. Free Cata- 
log. Viva Vino, Box 243, Somerset, 
Mass. 02728. 


WINEMAKERS Complete Free Cata- 
log. Wine Hobby U.S.A., Dept. P. 100 
yr 9th, Allentown, Pennsylvania 


79 BUY IT WHOLESALE 


WORLD'S Largest Wholesale . Sup- 
ply. 7853 American. European, Japa- 
nese wholesalers, Hongkong clothes. 
Rock bottom prices, Automobile dis- 
counts. Free  Detalls, International 
Buyers, Box  16386-PS, Portland, 
Oregon 97233. 


165 FREE Wholesale catalogs! Un- 
beatable bargains. Mailorder drop 
ship . Automobile discounts. Free 
details. Vault International, Box 
72845, Lexington, Kentucky 40502. 


FREE Wholesale. Catalog. Lure 
parts. Molds, Rod Blanks, Reels, Arch- 
ery, Metal Detectors. Hardwoods. 
aseta i PE), Toledo, Ohio 


HEARING Aids, Batteries, Whole- 
sale, Catalog 25c. Fiston, Box 144E. 
New Preston, Connecticut 06777. 


Md oW M AE Buying Service. Free 
Details. E. Distributors, Box 313. 
Royal Oak, "Michigan 48068, 


BARGAINS Buy Wholesale and Be- 
low! Name Brands, Appliances, Furni- 
ture, Sports Equipment. Televisions. 
Cameras, Watches, Jewelry. Thousands 
More. Huge Discounts to $1,000 on 


New Automobiles. All Makes. Free 
Details. Write Today: Worldwide Bar- 
gainhunters, Box  730-E, Holland. 


Michigan 49423. 


FANTASTIC Free Catalog - Every- 
thing for Profit. Department Seventy. 
100 North Greene Street, Baltimore. 
Marvland 21201, 


80 ADVERTISING 
AGENCIES & SERVICES 


FREE expert assistance for mail- 
order advertisers. Ratebook leading 
newspapers, Magazine 25c. Chicago 
Advertising Agency, 28 E. Jackson, 
Chicago 60604, 


81 BUSINESS SERVICES, 
INFORMATION, 
MAILING LISTS 


MAIL. Telephone Messages. For- 
warded Daily. Halco, Box 24186-PS5, 
New Orleans 70184. 

OPPORTUNITY Seekers - Ambitious 
Individuals seeking additional income. 
Gummed 33-up labels, $25, 1000. Mer- 
chandizers, 1137 Crenshaw, Los An- 
Helos 90019. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


REGULAR $2.: 50 3-line Metal Pock- 
et Stamp. 1.80. Low cost desk 
stamps Free brochure. Wingerter, Box 
TTT. imhurst. New York 11373. 


FREE stamp catalog 45 type styles. 


Fast service. low prices. Jackson's. 
Box 44368. Franklin Park. Illinois 
60131. 

84 PRINTING, 


MULTIGRAPHING, ETC. 

COPY Device, made for $5.00! Copy 
Magazines, Newspapers or Own Orig- 
inals! Instructions $2.50. Phenomin- 


istics, Box 281, Gresham. Oregon 
97030. 
FREE Literature: Business Cards. 


Rubber Stamps, Address Labels. Print- 
ing. Jordan's, 552 West O'Connor. 
Lima, Ohio 45801. 


1,000 GUMMED ADDRESS LA- 
BELS $1.00. FREE CATALOG. Acme. 
1238-B Voskamp, Pittsburgh. Penn- 
sylvania 15212. 


1000 GUMMED Address Labels 
$1.00. Walt’s, Box 960, South Bend. 
Indiana 46624. 

PRINTING Supermarket Short Rur 
Specials. 1000 - $4.75. 5000 - $22. 
1000 pet $8. Shipping 9 hours. 
Get Free Printing Specials Price Lists 
"Do You Make These 18 Mistakes 
When You Buy Printing." Speedy Off- 
set Printers, 23807 Aurora, Bedford, 
Ohio 44146. 


100 6-3/4 ENVELOPES. 100 51x 
Bo Letterheads Printed - $3.00. M. 
Fortney, R3, Dillsburg, Pennsylvania 


85 PRINTING & RUBBER 
STAMP OUTFITS 


SIMPLE- x RUBBER & STAMP | PRESS- 
d hydraulic operated, electrically 
Sizes 5"xB8S", B8"x la", 10" x 

15^ Starting outfits. Orders for press - 
es, "apnd shipped day received. 
g low Supply prices, Send 

andling ( refund- 


6-PS, East Elm, Sprin field. 
Missouri 65801 z 


PRINT YOUR OWN — Printing 
Fresses, Type, Supplies Direct From 
Factory. Send 25c for Catalog and 
Samples to: Kelsey Company, DS, Mer- 
iden, Connecticut 06450. 


= es 


RUBBER Stamp Outfits. Supplies. 
Kiewiet, 2025 Barney Road, Kalama- 
200, Michigan 490 oT. 


LOW Priced Rubber Stamp Mak- 
ing Supplies. Starting Outfits, Mar- 
tins, 1432 Major, Jefferson City, Mis- 
souri 65101. 


RORIS stamp manufacturers sup- 
plies. Presses, starting outfits. Best 
prices, service. Catalog. Jackson Sup- 
ply, Box 443B, Franklin Park, Illino 


87 TOBACCO, PIPES, 
CIGARS 
BRIAR Pipes, Famous ' 


Famous Tmp ere: 
Write Maxima. Box 26-C5, Vails Gate, 
New York 12584. 


ORIENTAL -Turkish - Domestic To To- 
baccos for Do-It-Yourself Blending. 


Tobacco Bienders Suppi ly, 1237B Cook, 
Denver, Colorado 8&0 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH for Gold, Jewelry, 
Gold Teeth, Rings, Diamonds, Watches. 
Silver, Platinum. Mail Articles Today. 
Free gift with Information, Chicago 
Gold & Precious Metals. 6 E. Monroe, 
Dept. 457, Chicago 60603. 


WANTED . Gold, Silver, Platinum 
(any form). Coins. information Free. 
Wilmot's, 1067 Bridge, Grand Rapids. 
Michigan 49504. 


CASH Immediately For Old Gold. 
Jewelry, Gold Teeth, Watches, Dia- 
monds, Spectacles, Silver, Platinum, 
Mercury. Free information. Rose Indus- 
tries, 25-Y East Madison, Chicago, Il- 
linois 60602. 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


-— 


DIGITAL WATC WATCH! New Revolution- 
ary Timepiece for Modern Men. 17 
Jewel Swiss Movement with Unbreak- 
able Mainspring, Send $29.95 to: Lyn- 
ann Enterprises, Dept, PS, Box 5704, 
Fort Lauderdale; Florida 33310. 


— EE uuLUL1L]n],m 


WATCH and clock repairing books. 
Free list. North American. Hox TT- 
BM, Fox River Grove, Illinois 50021. 

USED Wrist Pocket Watches — 
$5.00 up. Free list. Southern Watches, 
5-PS, South Wabash, Chicago 60603, 


CLOCK, Watch Repairing Tools, 
Supplies. ‘Catalog, £1.25. G-M, 1521- 


A West Magnolia, Burbank, California 
11506. 


90 GIFTS 


XMAS SALE - BRASS CHIMES 

IMFORTED Hanging Wind Chimes, 
Only $1.98. Money Back Guarantee, G. 
Zinkel. P. O. Box 355. Manitowoc. 
Wisconsin 54220. 

FREE Gift and. Novelty Catalog. R. 
L. Enterprise, POB 1172. De s. 1AD, 
Nashua, New Hampshire 03060 


a ee MM —— —MM — —À Mm —À 


I EAUTIFUL Mexican Purses, ar 
lets. Etc. Impress Your Friends, 40% 
Savings. Free Catalog. Write: Best 
Leather.  859-B Corvina, Imperial 
Reach. California 92032. 


97 FOR THE HOME 


SPICE Rack with 10 Select Spices 
in 2 oz. Apothecary Jars $3.79 post- 
paid. Mrs. Propper's Spice Kitchen. 
2806 Clearwater Street. Atwater, Cali- 
fornia 90039. 


92 MODELS—SHIPS, 
CARS, PLANES, ROCKETS 
SHIP and Yacht model fittings: 
Pine construction Hull Kits; blue- 

ts. Send 75c for Illustrated cata- 


log, A. J. Fisher, Inc., 1002 Etowah 
Avenue, Royal Oak, Michigan 48067. 


SHIP and lane Model Kits cata- 
log 25c. Scientific, Inc., 340 Snyder, 
Berkeley Heights, New Jersey 07922. 

SHIP Model Eite, pian.. fittings 
from our own g Illus- 
trated catalog: 50c. om d Ship- 
crafters, 145-S Water Street, South 
Norwalk, Connecticut 06854. 


ROCKETS, , Engines, Supplies. 
50% Off. Catalon '35c. Krueger Rock- 
et Company, 6428 South Main Street. 
Downers Grove, Illinois 60515. 


DIRIGIBLE Build and fly 12' lo 
remote controlled airship. Plans and 
book $5.25. LTA Products, 15 Wil- 
liam Street, Closter, New Jersey 
07624. 


SHIP Model Kits, Fittings, Plans, 
Books, Tools, Engines, Motors. New 
Illustrated Catalog 75c. Massachusetts 
Residents add 3% tax. James Bliss & 
Company, Dept. PS, Route 128, Ded- 
ham, Massachusetts 02028. 


94 FOR INVENTORS 


HOW to file your own Patent Appli- 
cation and succeed. Write: Inventor's 
Guide, 468-F Goodspeed Road, Vir- 
ginia Beach, Virginia 25451. 


ISIS Newsletter beenfits INVEN- 
TORS. For Free Copy write: Box 4461, 
Baltimore, Marvland 21223. 


INVENTORS — United States Pat- 
ent Office Searches, Patent Develop- 
ment Engineering, marketing of inven- 
tions — ideas by Licensed Profes- 
sional Engineer —— Patent Engineer 
and UNITED STATES PATENT OFFICE 
FORMER EXAMINER, Inventions de- 
veloped for patenting and marketing. 
We are contacted by many manufac- 
turers seeking to purchase appropri- 
ate new products invented by our cli- 
ents, Send for Free Invention Certifi- 
cate and Invention Information. Serv- 
ing Inventors since 1948. GEORGE 
SPECTOR, LICENSED PROFESSIONAL 
ENGINEER — PATENT ENGINEER — 
3615 Woolworth Building, New York, 
New York 10007. 


IDEAS, INVENTIONS AND PAT- 
ENTS, an easy to read book that tells 
you in plain language how to get a 
patent. Complete information, includ- 
ing sample patent. Send $4.95 plus 
8680c postage and handling to: Pioneer 
Press, Dept. PS12, P. O, Box 76025, 
Aka ata. Georgia 30328. 


INVENTORS: If you have an inven- 
tion for sale, patented or unpatented, 
write for free brochure outlining man- 
ufacturers requirements, royalty rates. 


Kessler Corporation, C-T7T12FI, Fre- 
mont, Ohio 43420. 
PATENT Application Financing. 


Free Patent Search Plan. Global Patent 
Division, 2420 77th, Oakland, Calif. 
94605. 


FREE PAMPHLET: “Tips on Mar- 
keting Your Invention". Write: United 
States Inventors Service Company. 
108-X Carry Building. Washington. 
D.C. 20005. 


PROSECUTE Your Own Patent Ap- 
lication. All Material Necessary— 
rite: Inventors Service, Box 3574, 
Washington, D.C, 20007. 


INVENTORS! FREE BROCHURE 
LISTING 1,000 CORPORATIONS 
which may be interested in your in- 
vention, LIany well-known manufac- 
turers have engaged us to locate new 
products. For Free brochure and in- 
ormation regarding the promotion of 
your invention, contact: Wall Street 
Invention Brokerage, 79 Wall Street. 
New York, New York 10005. 


PATENT Searches including Maxi- 
mum speed, full airmail report and 
closest patent copies, Quality searches 
expertly administered with complete 
secrecy guaranteed. Free Invention 
Protection form and ''Patent Informa- 
tion." Write Dept. 4, Washington Pat- 
ent Office. Search Bureau, Benjamin 
Franklin Substation, P.O. Box 7167. 
Washington, D.C, 20044. 


——————————————————— —— —— ————— 
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Inventions 
Ideas 
Wanted 


Developed-Marketed for Cash/Royalty 
Sales or Licensing to Industry 


“No Idea Ils Too Small" 


Free information: ''How to 
Safeguard, Develop and Market 
Your Ideas to Industry" 
Phone: (212) 354-9696 
LAWRENCE PESKA 
ASSOCIATES 


Dept. 73 500 Fifth Avenue 
New York City, N.Y. 10036 


All disclosures are reviewed 
on a confidential basis 


INVENTORS! Either we will sell 
your Invention before you or anyone 
else does, or we will pay you a cash 
bonus. Get Free Invention Evaluation 
and Information: Write: Gilbert Adams 
Organization, Invention Brokerage. 
Dept, 17, 81 Wall Street, New York. 
New York 10005. 


INVENTORS! Don't sell or license 
your Invention until you receive our 
offer. Esegle Development Company, 
Dep. s, B3 Wall Street, New York City 
1 rT 


FREE “DIRECTORY OF 500 COR- 
PORATIONS Seeking New Products.” 
For information regarding develop- 
ment, sale, licensing of your inven- 
tion, write “THE IDEA PEOPLE" at 
RAYMOND LEE ORGANIZATION, Dept. 
I NEA Park Avenue, New York City 


NEEDING Assistance? Invention De- 
velopment Foundation, 155 Kent 
Street, Ottawa, Canada K1P 5P3. 


U.S. PATENT Office Searches, 234 
Broadway, Room 3615, New York 
10007. Free Invention Certificates. 


95 INVENTIONS WANTED 


INVENTORS 
Manufacturers Need New Products 
YOUR INVENTIONS & IDEAS 
DEVELOPED—PREPARED 
For Cash / Royalty Sales 
Design—Marketing—Patent Research 


International "Link to Industry” 
Second Decade of Reliable Service to 


Member: United States Council 
international Chamber of Commerce 
F R E E "Invention Record" Form & 
"Product Marketing” Brochure 
THE RAYMOND LEE ORGANIZATION FF 
Z30-J Park Avenua, 
New York City 10017 
b Director: Formar L.S. Gov't 
Patent Adviser 


INVENTOR: 
ed by manufacturers. Development as- 


MR. Inventions need- 
sistance and patent searches, Free 
"Proof of Invention" forms and other 
important information. Write: Charles 
S. Prince, Invention Consultant, 509- 
H 5th Avenue, New York City 10017. 

INVENTIONS Wanted Immediately 
for Promoting on Cash or Royalty. 
Patented, Un-Patented, Free booklet 
outlines royalty rates, requirements. 
Write: Kessler Corporation, C-7T12IW, 
Fremont, Ohio 43420. 

CASH - Royalties for Patented, Un- 
patented Inventions, Global Market- 
ing Service, 2420F 77th. Oakland. 
California 94605, 


INVENTIONS Promoted — For Cash 
— Royalty Sales with Manufacturer 
Contacts. George Spector, Licensed 
Invention Engineer, Woolworth Build- 
ing. New York 10007. 


INVENTORS — Hundreds of manu- 
facturers have requested our assistance 
in locating marketable new products. 
information free. Institute 
of American Inventors, Dept. 30C, 

hington, 


D.C. 
20004. 


INVENTORS: Manufacturers Need 
New Products. Free “Recommended 
Procedure". Washington Inventors 
Service, 422-G Washington Building, 
District of Columbia 20005. 


WE either sell your invention or 
pay cash bonus, Write for details. Uni- 
versal Inventions, 298-G, Marion, 
Ohio 43302. 


100 WANTED TO BUY 


QUICKSILVER, platinum, silver, 
gold. Ores analyzed. Mercury Terminal, 
Norwood, Massachusetts 02062. 


102 TREASURE FINDERS, 
METAL DETECTORS 


TREASURE Finder Locates Buried 
Gold, Silver, Coins, Treasures. 6 Pow- 
erful Models. $19.95 up. Instant Fi- 
nancing available. Write or call for 
free catalog. Phone (713)-682-2728 
day or night. Dealer inquiries invited. 
Relco, Dept. A-41, Box 10839, Hous- 
ton, Texas 71018. 


TIRED OF DIGGING UP TRASH? 
The all new ''Coinshooter'' rejects bot- 
tle caps, tin foil, nails and shallow 
trash. Detects gold, silver, coins and 
jewelry, FREE LITERATURE. D-TEX 
ELECTRONICS, Box 451-Y, Garland, 
Texas 75040. 


|INVENTORS-MANUFACTURERS -ATTORNEYS 


Lb d 


FREE FACT-FILLED CATALOG. 
World's Largest line of metal detec- 
tors. Models as low as $49.50 and 
up. Two year guarantee. Three factory 
locations, U.S, and Canada, plus over 
1,000 ra and Service Centers 
from Coast to Coast. No finer instru- 
ments made at any price. Budget 
terms. Write: WHITE'S ELECTRON- 
ICS, INC, RM #361, 1011 PLEAS- 
ANT VALLEY ROAD, SWEET HOME. 
OREGON 97386. 


FIND buried treasure with revolu- 
tionary patented, analytical metal de- 
tector. Features push button and auto- 
matic tuning, negligible ground pickup, 
greatest range. Free catalogue. Gardi- 
ner Electronics, Dept. 1-4729 N. Tth 
Avenue, Phoenix, Arizona 85013. 


POWERFUL Metrotech Locators De- 
tect Gold, Silver, Coins, Relics. Money- 
back (Guarantee, Terms. Free Informa- 
tion. Underground Explorations, Dept. 
MCA 793, Menlo Park, California 


GOLDAE Treasure Locators — Plea- 
sure and profit in a hobby you'll en- 
joy. Find coins, relics, gold, silver. 
Charge on EankAmericard. GOLDAE, 
Dept. PS, 1101-A, Air Way, Glendale, 
California 91201. 


703 OF INTEREST TO 
WOMEN 


$600 MONTHLY Possible Address- 
ing at Home, Longhand or Typed. 
$600 Monthly Possible Clipping News 
Items. Send 50c trefürdable) and 
stamped self-addressed envelope. DJ's 
vena Box 564, Franklin, Michigan 


EARN Up To $150.00 Weekly — 
Home Addressing for Us. Details 15c. 
p Pee 4967-PS1, New York City 


EAEN $25.00 hundred stuffing en- 
velopes, Instructions $1.00 (Refunda- 
ble). Belmont, 47115 Linden, Lincoln, 
Nebraska 6585168. 


$350 FOR Your Child's Photo for 
our advertisements, All ages. Rush 
small photo. mother's, child's name, 
Spotlite, PS83, 140 N. LaBrea, Holly- 
wood, California 90036. 


STUFF Envelopes! $50.00 per 
hundred, Guaranteed earnings. Details 
25c. Warren, Box 4004-PS2, Newark, 
New Jersey 07112. 


$6.00 DOZEN paid lacing baby 
erred Cowboy, Warsaw 15, Indiana 


. $900 MONTHLY Possible address- 
ing—stufling envelopes (longhand— 
typing) at home. $500 Monthly 
Clipping news items from your news- 
paper. Information: Send stamped 
self-addressed envelope. American, 
Excelsior Springs, Missouri 64024. 
DO Simple Addressing — Mailing. 
Receive $12.95 orders. Keep $8.00 
profit, Details Free! Quality, Box 9SW, 
East Rockaway, New York 11518, 


105 MISCELLANEOUS 
EYEGLASSES Wholesale - Free Cat- 
alog. A-Z Optical Company, Box 175, 
Dept. 31, Bay Station, Brooklyn, New 
York 11235, 
$1,000,000 CAN Be Yours in the 
Massachusetts Lottery, Information 


$2.00, Money, 215 Faneuil Street. 
Boston, Massachusetts 02135. 


EETTER Than Metal!! Lifetime Plas- 
tic Social Security Card. Guaranteed! 
Free Case! Identification Card! Send 
Name... Number... $2,50, Moenter, 
Dept.. 12A2, Box 47, East Detroit 


UoorD4 5 1 P———— ————eá— 

VENTRILOQUISM Selftaught - Com- 
plete instruction book 50c. Fair- 
view, Box 71-B, East Meadow, New 
York 11554. 

QWIK-Change pump changes oil 
through dipstick tube. Transfers any 
fluid . . . gasoline, oil, water - $7.95 
guaranteed! PILGRIM, 1N410 Ever- 
green, Dept. 1J12, Glen Ellyn, Illinois 
60137. 
ococ SC AMNEM iach a 

ATTACHABLE HANDLE Easily Carry 
more luggage, packages, $1.95, Litera- 
ture, Easy-Tote, 7324 Owosso, Fow- 
lerville, Michigan 48836. 

DON'T PAY INCOME TAX. Legally. 
No matter what your income. Rich 
men's methods adapted for anyone's 
use. Free details. Trauhaus-54, Box 
3004, Duluth, Minnesota 55803. 

. FREE BOOK. Prophet Elijah Coming 
Before Christ. Megiddo Mission. Dept. 


58, 481 Thurston Road, Rochester. 
New York 14819. did 


MAGNETS 


All kinds of magnets 
and Magnet Movelties. 
Send .25¢ for 2 free 
magnets and catalog, 
or $3 for 30 assorted 


P4 ' AY magnets. 
"Mr. Magnet” 
90 Harold Ln. Paradise Ca. 95969 


HOW INTELLIGENT Are You? Self- 
scoring test reveals I.Q. in 45 min- 
utes! Send $2 today — guaranteed!! 
Tests, 7031-150ne, Dept. 1A1, Red- 
mond, Washington 98052. 


ONE Drop Room Deodorizer. De- 
stroys Odors For 24 Hours. 500 Drops 
in Bottle, Powerful!! Guaranteed - 
$2.49, Turman's, PS-12, 2317 North 
Shannon, Sherman, Texas 75090. 


MAGNIFIER Set, Plastic, includes 
2X-5X combination, 3X, 4X, Bug-box. 
5X, 10X and 15X Loupes. Many uses. 
$3.95 check or money order. Plastecs, 
Box 1885, Webster, Massachusetts 
capte Massachusetts Residents add 


IDENTIFICATION CARDS. SEND 
stamped self-addressed envelope for 
samples. NIPCOS, T27 North Main, 
Las Vegas, Nevada 89101. 


CREDIT Cards... 
Credit Investigation!!! — 
Continental-39, Niceville, 
32578. 


1400 CATALOGS Listed and De- 
scribed, Sources for EVERYTHING 
Imaginable. $2.00. MASTERLOG, Box 
24413-F, Oakland, California 94623. 


CONVERT any television to sensi- 
tive, big-screen oscilloscope. Only 
minor changes required, No electronic 
experience necessary. Illustrated plans 
$2.00. Relco, Dept. A-202, Box 
10563, Houston, Texas 77018. 


BARGAINS! 101 GIFT IDEAS 
FOR ALL. Satisfaction Guaranteed. 
Details. Jalmin, Box 81P, Ste Anne 
de Bellevue, Quebec 800. 


ORNAMENTAL Iron designs. Book 
of 1600 beautiful, practical designs 
for railings, columns, etc. Free liter- 
ature. Cunningham, 3881 South 3200 
West-P. O. Box 19005S, Salt Lake 
City, Utah 841189. 


NUMERIC Displays, Low Prices. 
Caltronnix, Box 1318, Grand Prairie, 
Texas 75050. 


105A GOOD GROOMING . 


STAY TAN ALL WINTER 
A HEALTHY, Golden Tan is Yours 
With a Bronzer Especially for Men. À 
Non Staining Gel of Natural Ingredi- 
ents that Washes Clean, Send $5.50 
to: Mark Gemini, Inc., Dept, PS, P. O. 


Box 254 Village Station, New York 
10014, 
106 PERSONAL 

MIND STIMULATOR ( original) 


helps thousands succeed. Unique mes- 
sage that helped Millions Free! Frank 
Tibolt, 2819S Mt, Carmel, Glenside, 
Pennsylvania 19038. 


SECRET Plan Wipes Out Your 
Debts. Immediate relief. Clear credit. 
Free details! Counselor-16, Kerrville, 
Texas T8028. 


MAKE Delicious Homemade Sausage 
and Coldcuts, Free illustrated cata- 
log — seasonings, casings, equip- 
ment, recipes. Stuff'n'ServeTM, Box 
8009-68, Rochester, New York 14606. 


LIVE LONGER! Booklet Reveals the 
Secrets of a Long and Healthy Life. 
Send $1.50, Kutap Products Company, 
2504 N. Harrison, Aberdeen, South Da- 
kota 57401. 


WHY PAY MORE THAN YOUR 


RECORD Telephone Conversations 
Privately - Automatically. Leave Ee- 
corder Unattended. Robert's. Box 49- 
PS12, Parkridge, Illinois 60068. 


BECOME Ordained Minister, Free 
Information, Church. Box 324, Day- 
tona Beach, Florida 32015. 


CASH LOANS by mail! Up to $2,500 
on signature alone. No Collateral! Se- 
cret! Union Finance corper 3608 
No. 16th Street, Dept. PS, Phoenix, 
Arizona 85011. 


INVESTIGATORS, Latest Electron- 
ic Aids, Free Literature. Clifton, 11500- 
NS Tth Avenue, Miami, Florida 


“RULE Others with Thoughts." (Te- 
lepathy) Write: Clarion, Box 1769-A6, 
Chicago 60690. 


NEED Mone = Debts Too 
Consolidate Bills. Free Emergency 
Loans. Write: Interstate, 28 E. Jack 
son, Suite 1204-X2, Chicago 60604. 


107 HEARING AIDS 


markups. Free Trial 
; ms  Arranged. 
Rockford, Illinois 61108. 


HEARING AIDS, Batteries. Discount 
Prices, Write: Rhodes, Box 518PS, 
Paducah, Kentucky 42001, 


HEARING Bids — Huge savings on 
tiny, all in the enar, eyeglasses, behind 
the ear and body models. Free home 
trial. Low as $10 monthly. Write for 
free catalog. Prestige, Dept. R-7, Box 
10947, Houston, Texas 77018. 


Lloyds-PSC, 
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14 ways to help vou 


earn more money 


Take one of these 14 Career Guidance Booklets and 


"Demonstration Lessons’’—free—and find out how you can now start 


developing the skills you need to succeed in a better-paying career. 


FTU UD bono 


In today's fast-moving world, you can move 
up to a better-paying career in less time than 
you may think. If you choose a career field 
that's right for you. And if you can get the 
kind of career training that today's employers 


are willing to pay big money for. 


To help you choose the right career field, we 
have listed 14 opportunities on the attached 
postpaid card and in the coupon below. You 
are invited to discover everything you want 
to know about the field you like best, by 
simply mailing the card (or coupon) for a 
free Career Guidance Booklet. 

Your free booklet will describe the opportu- 
nities, income and job security you might 
expect in your newly chosen field. It will also 
explain how ICS can help you prepare for this 
—in your spare time...in your own home... 
regardless of your past experience. 

In addition, you'll receive a free "Demon- 
stration Lesson" that lets you see for yourself 
why you can prepare for your new career— 
the ICS way—in much less time than you 
may think. 


Major corporations use ICS career training 


Please bear in mind, as you fill in the attached 
postpaid card, that more than 8,500,000 men 
and women have turned to ICS for career 


training, since 1890. Some 2,000 American firms 


and government agencies are also using ICS 
training programs to upgrade and update 
their employees. Among these firms are such: 
names as Ford, U.S. Steel, Chrysler, Mobil, 
DuPont, ITT, IBM, General Motors, 3M Com- 
pany, Alcoa, Pan Am, GE, Motorola, and RCA. 

ICS career training is Approved for Vet- 
erans, and is Accredited by the Accrediting 
Commission of the 
National Home Study 
Council. Now it's your - 
turn to discover how 
ICS can start you in a 
rewarding new career. EN 
Just mail the attached Es 
postpaid card today. 


(If card is missing, please fill in the coupon below and 
mail it to: ICS, Scranton, Pennsylvania 18515.) 


Take one of these Career Guidance Booklets — "CC 


ics International Correspondence Schools 
Scranton, Pennsylvania 18515 
Please send me free booklets and a free 
"Demonstration Lesson" for the field 

I have checked below. I understand that 
I am under no obligation. 


1. ACCOUNTING 5. MOTEL/HOTEL 


Business Accounting MANAGEMENT 
Bookkeeping Motel Management 
CPA Training Club/Restaurant 
Income Tax Specialist Management 


H Resort Manager 
Hotel Executive 


6. INTERIOR | 

DECORATING & DESIGN 
Interior Decorator 
Interior Designer 
Advanced Interior 
Designer 

7. ELECTRICIAN 
Master Electrician 


2. BUSINESS 

MANAGEMENT 
Business Administration 
Executive Management 
| Industrial/Production 
Management 

O Marketing/Advertising/ 
Sales Management 


3. COMPUTER 
PROGRAMMING 


H co COBOL L]$ ance Practical Electrician 
ystem 
Fortran IV- Oe 
4. SECRETARIAL Ht Specialized Training 
Medical (Arch., Mech., Struct., 
Legal | Electrical, Aircraft, 
Executive Electronics) 


9, AUTOMOTIVE 
Master Mechanic 
Air Conditioning 
Specialist 

L] Body Rebuilding 
Specialist 

O Diesel/Gas Mechanic 


10. ENGINEERING 
Mechanical [] Civil 
Chemical [] Industrial 


12. ELECTRONICS 
Electronics Technician 
Specialized programs in 
Computer Servicing, 
Communications, 
Broadcasting, CATV 

[] FCC Licensing 


13. TV SERVICING 
Color TV Technician 
stereo/Hi-Fi Specialist 


Electrical-Electronics CATV/MATV Specialist 


] Surveying & Mapping 
11. AIRLINE/TRAVEL 
L] Reservation and Com- 

munication Specialists 
Ticket Agent 
Travel Agent 


14. AIR CONDITIONING/ | 

HEATING 

U] Air Conditioning/ | 
Refrigeration Technician 

[] Heating Specialist i 


L] HIGH SCHOOL. (Earn a H.S. Diploma.) 
L] Check here for special information, if age 16 or under. 


Miss XA689R 
Mrs. 

|, —————————IHÉá  —— 
Address Apt 

City 

Stat | ee NENNEN | 


Approved for Veterans' Training. Eligible Institution under the Guaranteed Student Loan Program. Accredited Member National Home Study 


Council. 
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Canadian residents use coupon address for service from ICS Canadian, Ltd. 


In Hawaii: 931 University Ave., Honolulu, Hawaii 96814 


Sides of the cargo box are 
double-wall their full depth. 
All told, over 200 sq. ft. of sur- 
face is zinc-coated to resist rust. 


1 Ford cabs are quiet, carlike, 

roomy. Inside width of 66 inches quu p ; 

lets three big men ride relaxed. P Eoee 

Padded, color-keyed instrument | Behind the seat i is a atiddan 

panel is standard. storage space 512 feet wide. 
It’s big enough to hold tool 

| Even the standard cab gives boxes, golf bags or other gear. 


you the solid comfort of a full- 
| foam seat 7 inches deep. 


You can choose a Ford Six 
or, for heavy loads, V-8's 
up to 460 cu. in. 


Only Ford Tr have 
Twin-l-Beam suspension 
for truck strength, carlike ride. 


Ford took the gas tank out 

of the cab and putitina 
protected position under the 
box, between the frame rails. 


& Optional air con- WE 
ditioningis built rightinto — * 
the instrument panel for good 
air circulation, full legroom. 


Ford pickups come as big 
as 10,000 Ibs. GVW to meet 
all your pickup truck needs. 


1 Front ‘leo bakda are 
| standard on all '74 Ford 
pickups with 2-wheel drive. 


1 Over 92 out of 100 Ford 
trucks builtin the last 12 
years are still on the job, based 

on R. L. Polk & Co. figures. 


FORD TRUCKS 
-No.1 IN SALES 


1068 1959 1070 197! 1972 


1 9 Better ideas have made 
Ford first in trucks for 5 
straight years. Come see why. 


A better idea for safety: Buckle up. 


Works like a truck. 
Rides like a car. 


FORD 


FORD DIVISION Qe 
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